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THE POPULATION CONSEQUENCES OF LIFE HISTORY 
PHENOMENA 


By LAMONT C,. COLE 
Department of Zoology, Cornell University 


PREFACE 


branches of biology have attracted 

more analytical mathematical treatment 

than has the study of populations. Despite 

this, one may read in the most complete 
treatise of ecology yet published (Allee, 

et al., 1949, p. 271) that “theoretical population 
ecology has not advanced to a great degree in 
terms of its impact on ecological thinking.” This 
unfortunate gap between the biologists and the 
mathematicians has elicited comments which need 
not be repeated in detail here (Allee, 1934; Gause, 
1934; Allee et al., 1949, p. 386). The neglect of the 
analytical methods by biologists may be attrib- 
uted in part to the tendency of writers in this field 
to concentrate on the analysis of human popula- 
tions and in part to skepticism about the mathe- 
matical methods of analysis. Early analyses of 
population growth (Verhulst, 1838, 1845; Pearl 
and Reed, 1920) employed human populations as 
examples, although it is clear from other publi- 
cations (e.g., Pearl and Miner, 1935; Pearl, 1937) 
that comparative and general population studies 
were the principal interest of some of these stu- 
dents. Similarly, the pioneer works of Lotka 
(1907b, 1910, 1925) were very general in concep- 
tion but made their greatest impact in the field of 
demography (Dublin and Lotka, 1925; Dublin, 
Lotka, and Spiegelman, 1949). The skepticism 
expressed by biologists toward theoretical studies 
has ranged from antagonism (Salt, 1936) to ap- 
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proval given with the warning that “... for the 
sake of brevity and to avoid cumbersome expres- 
sions, variables are omitted and assumptions made 
in the mathematical analyses which are not justi- 
fied by the biological data” (Allee, 1934). It may 
be unfortunate that warnings about mathematical 
oversimplification are especially pertinent in con- 
nection with the study of interactions between 
species (Ross, 1911; Lotka, 1920, 1925; Volterra, 
1927, 1931; Nicholson and Bailey, 1935; Thomp- 
son, 1939), which is just that portion of the subject 
which has remained most closely associated with 
general ecology. Hence we have a situation in 
which the analytical theories which are recognized 
by ecologists deal with complex phenomena and 
are susceptible to cogent criticisms (e.g., Smith, 
1952) while the simpler analysis of the ways in 
which differences between the life histories of 
species may result in different characteristics of 
their populations has remained relatively unex- 
plored. It is the purpose of the present paper to 
consider some parts of this neglected branch of 
ecology which has been called “biodemography” 
by Hutchinson (1948). 

It is possible, but often impracticable, to com- 
pute exactly the characteristics of the hypothetical 
future population obtained by assuming an un- 
varying pattern of the pertinent life history fea- 
tures which govern natality and mortality. It is 
often more practicable to employ approximate 
methods of computation of the type which have 
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aroused skepticism among biologists. It will be 
shown that the two approaches can be reconciled 
and that for many cases of ecological interest they 
lead to identical conclusions. Some of these con- 
clusions reached by the writer have appeared sur- 
prising when first encountered, and they seem to 
give a new perspective to life history studies. 
They also suggest that pertinent bits of informa- 
tion are frequently ignored in Jife history studies 
simply because their importance is not generally 
recognized. 

The total life history pattern of a species has 
meaning in terms of its ability to survive, and 
ecologists should attempt to interpret these mean- 
ings. The following sections are intended primarily 
to indicate some of the possibilities in this direc- 
tion. The writer wishes to express his gratitude to 
Professor Howard B. Adelmann for a critical 
reading of the manuscript of this paper, for sug- 
gesting numerous ways of clarifying the text and 
improving terminology, and for translating from 
the Latin parts of the text from Fibonacci (1202). 
Thanks are also due to Professors Robert J. 
Walker and Mark Kac who have been consulted 
about technical mathematical questions raised by 
the writer while considering various phases of this 
subject. 


INTRODUCTION 


If it is to survive, every species must possess 
reproductive capacities sufficient to replace the 
existing species population by the time this popu- 
lation has disappeared. It is obvious that the 
ability of the ancestors of existing species to replace 
themselves has been sufficient to overcome all 
environmental exigencies which have been en- 
countered and, therefore, that the physiological, 
morphological, and behavioral adaptations that 
enable offspring to be produced and to survive in 
sufficient numbers to insure the persistence of a 
species are of fundamental ecological interest. 

On the other hand, it is conceivable that repro- 
ductive capacity might become so great as to be 
detrimental to a species. The many deleterious 
effects of overcrowding are well known. It also 
seems obvious that a species which diverts too 
large a proportion of its available energies into 
unnecessary, and therefore wasteful, reproduction 
would be at a disadvantage in competition with 
other species. 

In this paper it will be regarded as axiomatic 
that the reproductive potentials of existing species 
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are related to their requirements for survival; 
that any life history features affecting reproductive 
potential are subject to natural selection; and that 
such features observed in existing species should 
be considered adaptations, just as purely morpho- 
logical or behavioral patterns are commonly so 
considered. 

Some of the more striking life history phenomena 
have long been recognized as adaptations to special 
requirements. The great fecundity rather generally 
found in parasites and in many marine organisms 
is commonly regarded as an adaptation insuring 
the maintenance of a population under conditions 
where the probability is low that any particular 
individual will establish itself and reproduce suc- 
cessfully. Again, parthenogenesis obviously favors 
the rapid growth of a population because every 
member of a population reproducing in this fashion 
can be a reproductive female. In turning seasonally 
to parthenogenesis, organisms like cladocerans and 
aphids are responding in a highly adaptive way 
during a limited period of time when the environ- 
mental resources are sufficient to support a large 
population. Parthenogenesis, hermaphroditism, 
and purely asexual reproduction may clearly offer 
some advantages under conditions that restrict the 
probability of contacts between the sexes. Protan- 
dry, as exhibited, for example, by some marine 
molluscs, and various related phenomena where 
population density affects the sex ratio (Allee et al., 
1949, p. 409) may be considered as compromise 
devices providing the advantages of biparental 
inheritance while maintaining an unbalanced sex 
ratio which makes most of the environmental re- 
resources available to reproductive females. 

Reproductive potentialities may be related to 
the success of a species in still other ways. It was 
an essential part of Darwin's thesis that the pro- 
duction of excess offspring provided a field of 
heritable variations upon which environmental 
conditions could operate to select the most favor- 
able combinations. A high degree of fecundity may 
also aid the dispersal of species. An extreme ex- 
ample of this is afforded by the ground pine, 
Lycopodium (Humphreys, 1929), whose light wind- 
borne spores may be scattered literally over the 
whole face of the earth and so make it likely that 
all favorable habitats will come to be occupied. 
Another adaptational interpretation of the over- 
production of offspring postulates that the exces- 
sive production of young fish which are frequently 
cannibalistic is a form of maternal provisioning, 
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the majority of the young serving merely as food 
for the few that ultimately mature. 

Many additional examples of life history phe- 
nomena that have been regarded as adaptive could 
be cited. Here, however, we wish rather to call 
attention to the striking fact that in modern 
ecological literature there have been relatively few 
attempts to evaluate quantitatively the importance 
of specific features of life histories. The apparent 
mathematical complexity of the general problem 
is undoubtedly partly responsible for this. When 
the biologist attempts to compute from observed 
life history data the numbers of organisms of a 
particular type that can be produced in a given 
interval of time he may find it necessary to make 
assumptions which biologists in general would 
hesitate to accept. And even with these simplifying 
assumptions the computations may become so 
tedious as to make the labor involved seem un- 
justifiable in view of the seemingly academic 
interest of the result. In particular, such computa- 
tions involve biological parameters which are not 
necessarily fixed characteristics of the species and 
which are not ordinarily expressible in convenient 
mathematical form. It is necessary to know the 
way in which the chance of dying (or of surviving) 
and the reproductive activities vary during the 
life span of an individual. These quantities are 
nicely summed up by the familiar life-table func- 
tion, survivorship (/,), which is defined as the 
probability of surviving from birth to some age x, 
and by the age-specific birth rate (b,), which is 
defined as the mean number of offspring produced 
during the interval of age from age x to age x + 1. 
The biologist immediately recognizes that these 
quantities vary with environmental conditions and 
that he cannot expect to obtain a realistic result if 
he must assume, for example, that the probability 
of surviving a day, a week, or a month, is the same 
for individuals born in the autumn as for those 
born in the spring. He also recognizes that the 
population consists of discrete units and that off- 
spring are produced in batches (here called litters 
whether in plants or animals) rather than continu- 
ously; hence he necessarily regards with suspicion 
any formulation of the problem in terms of differ- 
ential equations where these considerations are 
apparently ignored. 

Actually a tremendous variability is observed 
in life history phenomena which could affect the 
growth of populations. Some organisms are semel- 
parous, that is to say, they reproduce only once 
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in a lifetime and in these semelparous forms 
reproduction may occur at the age of only 20 
minutes in certain bacteria (Molisch, 1938), of a 
few hours in many protozoa, or of a few weeks or 
months in many insects. Many semelparous plants 
and animals are annuals; in other semelparous 
organisms reproduction may occur only after a 
number of years of maturation, for example, two 
or more years in dobson flies and Pacific salmon, 
and many years in “century plants” (Agave) and 
the periodic cicada or “17-year locust” (Magicicada 
seplendecim). The number of potential offspring 
produced by semelparous individuals varies from 
two in the case of binary fission to the literally 
trillions (2 x 10") of spores produced by a large 
puffball (Calvatia gigantea). 

In iteroparous forms, that is to say, those which 
reproduce more than once in a lifetime, the period 
of maturation preceding the first production of 
prospective offspring may vary from as little as a 
few days in small crustaceans to over a century in 
the giant. sequoia (U. S. Forest Service, 1948), 
and practically any intermediate value may be 
encountered. After the first reproduction has oc- 
curred in iteroparous organisms it may be repeated 
at various intervals—for example, daily (as in some 
tapeworms), semiannually, annually, biennially, 
or irregularly (as in man). As in semelparous organ- 
isms, the litter size of iteroparous forms may also 
vary greatly; here it may vary from one (as is 
usual, for example, in man, whales, bovines, and 
horses) to many thousands (as in various fishes, 
tapeworms, or trees). The litter size may be con- 
stant in a species, vary about some average, or 
change systematically with the age of the parent, 
in which case it may increase to some maximum 
(as in tapeworms) or climb to a maximum and then 
decline as in some cladocerans (Banta et al., 
1939; Frank, 1952). Furthermore, individuals may 
live on after their reproduction has ceased com- 
pletely, and this post-reproductive period may 
amount to more than one-half of the normal life 
span (Allee et al., 1949, p. 285). 

There is similar variability in the potential 
longevity of individual organisms. Man, various 
turtles, and trees may survive more than a century, 
while, on the other hand, the life span of many 
other species is concluded in hours or days. In- 
numerable intermediate values of course occur. 

Additional sources of variation (such as biased 
sex ratios and the occurrence of asexual reproduc- 
tion in developmental stages so as to result in the 
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production of many offspring from one egg or 
spore) force the conclusion that the number of 
theoretical combinations of observed life history 
phenomena must greatly exceed the number of 
known species of organisms. And if all these phe- 
nomena have potential adaptive importance the 
interpretation of the possible merits of the particu- 
lar combination of features exhibited by a species 
presents a problem of apparent great complexity. 
The usual mathematical approach to the prob- 
lem of potential population growth is straight- 
forward. It is assumed that the growth of a 
population at any instant of time is proportional 
to the size of the population at that instant. If r 
is the factor of proportionality and P, represents 
the population size at any x time this leads to 
the differential equation 
a0 (1) 
which upon integration gives: 


P, = Ae” (1’) 


where A is a constant. This is an equation of 
continuous compound interest at the rate r or of a 


geometric progression where the ratio between the 
sizes of the populations in two consecutive time 
intervals, say years, is e’. 
in 5 formulas (1) and (1’) represent only the 
usual starting point for mathematical discussions 
of population growth, they already exhibit points 
about which there has been, and still is, a great 
deal of controversy. Explicit statements to the 
effect that human populations potentially increase 
by geometric progression can be traced back at 
least to Capt. John Graunt (1662), who estimated 
that a human population tends to double itself 
every 64 years (which would correspond to r = 
0108 in formula 1). This belief in geometric 
progression as the form of potential population 
increase was endorsed by numerous students prior 
to the great controversy initiated by Malthus in 
1798 (see review by Stangeland, 1904). Among 
these early writers we may here note only Lin- 
naeus (1743), who considered the problem of 
geometric increase in the progeny of an annual 
plant, and Benjamin Franklin (1751), who esti- 
mated that the population of “America” could 
double at least every 20 years (corresponding to 
r = .035), and who clearly regarded the geometric 
nature of potential population increase as a general 
organic phenomenon. 


THE QUARTERLY REVIEW OF BIOLOGY 


The great controversy over growth in human 
populations which was initiated by the publication 
in 1798 of Malthus’ Essay on Population engen- 
dered numerous arguments regarding geometric 
progression as the potential form of population 
growth. This controversy is still alive and in much 
its original form, with the “Neo-Malthusian” 
position maintaining that potential population 
growth is indeed in the form of a geometric progres- 
sion, whereas the capacity of the environment to 
absorb population is necessarily limited, and with 
their opponents denying both the geometric 
progression and the finite capacity of the environ- 
ment. Essentially the modern arguments against 
the Malthusian thesis, although not presented in 
modern concise form, are to be found in the treatise 
by Sadler (1830) which, whatever its shortcomings 
from the modern point of view, contains in places 
(especially in the appendix to Book IV) a very 
remarkable pre-Darwinian statement of such 
ecological phenomena as food chains, species 
interactions, and the balance of numbers between 
predators and prey. 

The entire problem of potential population 
growth and its relationship to the resources of the 
environment is clearly one of the fundamental 
problems of ecology, but one which has never been 
adequately summarized in a way to reconcile the 
mathematical such as those of Lotka 
(1925), Volterra (1927), Kuczynski (1932, 1935), 
Kostitzin (1939), and Rhodes (1940), and the 
purely biological approaches which have concen- 
trated on life history features such as longevity, 
fecundity, fertility, and sex ratios. In the present 
paper we will consider the mathematical form of 
potential population growth and certain subsidiary 
phenomena and the way in which these are related 
to particular life history phenomena. It is hoped 
that this will bring to attention some of the possible 
adaptive values of observed life history phenomena 
and will lead ecologists to a greater consideration 
of population problems which are essentially 
ecological. Life history features do in fact control 
potential populatiun growth, as Sadler recognized, 
but the quantitative relationships have still been 
so insufficiently elucidated that even today ecolo- 
gists generally do not attempt to answer queries 
such as the following, written by Sadler in 1830 
(Vol. 2, p. 318): 


“For instance, how would those who have the folly 
that’ population 
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their wish, as to diminish the number of marriages by 
one in one hundred, or otherwise contract the fecundity 


of the wane by about one twenty-fifth part 
4 tions D postponement 


Sadler (1830) makes clear in numerous places 
his belief that “. . . the geometrical ratio of human 
increase is, nevertheless, in itself, an impossibility 

..” (Vol. 2, p. 68). However, when one examines 
his argument it is apparent that he is not actually 
opposing the principle that with fixed life history 
features populations would grow at compound 
interest, but rather is proposing the thesis that 
life history features change with population den- 
sity, e.g., his fundamental thesis: “The prolificness 
of human beings, otherwise similarly circum- 
stanced, varies inversely as their numbers” (Vol. 2, 
p. 252). Some of Sadler’s computations assuming 
fixed ages at marriage and fecundity rates, in fact, 
lead to geometric progressions. 

The modern conception of population growth 
regards the potential rate of increase as a more or 
less fixed species characteristic (cf. Chapman, 1935) 
governed by life history features; but it considers 
that this potential rate is ordinarily only partially 
realized, the “partial potential” characteristic of a 
particular situation being dependent on environ- 
mental conditions. Ecologists commonly associate 
this concept of “biotic potential” with the name 
of Chapman (1928, 1935), but actually the concept 
of populations as systems balanced between a 
potential ability to grow and an “environmental 
resistance” dates back at least to the Belgian 
statistician Quetelet (1835), who considered (p. 
277) that potential population growth is a geo- 
metric progression, while the resistance to popu- 
lation growth (by analogy with a body falling 
through a viscous medium) varies as the square 
of the rate of growth. Only three years later 
Quetelet’s student and colleague Verhulst (1838) 
set forth the thoroughly modern concept that 
potential population growth is a geometric progres- 
sion corresponding to our formula (1’), and that 
the environmental resistance varies inversely with 
the unexploited opportunities for growth. By this 
conception, if K represents the capacity of the 
environment or the ultimate size which the popu- 
lation can attain, the resistance to population 
growth increases as K — P, the amount of space 
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remaining to be occupied, decreases. As the simp- 
lest case Verhulst considered that the resistance is 
related in a linear manner to the remaining op- 
portunities for growth and thus derived the 
familiar logistic function as a representation of 
population growth (for discussion see Allee et al., 
1949). 

The modern mathematical formulation of popu- 
lation growth, as given, for example, by Rhodes 
(1940), proceeds by expressing the environmental 
resistance as some function of population size, 
S(P), and writing a differential equation of the type 


a = rPf(P). (2) 


By employing different functions for /(P), any 
number of population growth laws may be derived 
and the mathematical connection between P and x 
determined, providing equation (2) can be inte- 
grated. Rhodes gives several examples of the 


ure. 

Formula (1’), the equation of the geometric 
progression representing population growth in an 
unlimited environment, represents the special case 
of formula (2) where the factor /(P) is replaced by 
a constant, most conveniently by the constant 
value unity. By the foregoing interpretation it is 
clear that the constant r must be regarded as a 
quantity of fundamental ecological significance. 
It is to be interpreted as the rate of true com- 
pound interest at which a population would grow 
if nothing impeded its growth and if the age- 
specific birth and death rates were to remain 
constant. 

Quite recently a number of ecologists have 
recognized the importance of a knowledge of the 
value of r for non-human populations and have 
computed its value for various species by em- 
ploying empirical values of age-specific birth rates 
and survivorship (Leslie and Ranson, 1940; 
Birch, 1948; Leslie and Park, 1949; Mendes, 1949; 
Evans and Smith, 1952). While Chapman’s term 
“biotic potential” would seem to have ecological 
merit as the name for this parameter r it has been 
variously called by Lotka the “true,” the “in- 
cipient,” the “inherent,” and the “intrinsic” rate 
of increase, and by Fisher (1930) the “Malthusian 
parameter” of population increase. Probably for 
the sake of stabilizing nomenclature it is advisable 
to follow the majority of recent writers and refer 
to r as “the intrinsic rate of natural increase.” 

In the works of Dublin and Lotka (1925), 
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Kuczynski (1932), and Rhodes (1940) on human 
populations and in the papers mentioned above 
dealing with other species, the value of 7 has 
typically been determined by some application of 
three fundamental equations developed by Lotka 
(1907a, b; Sharpe and Lotka, 1911). He showed 
that if the age-specific fecundity (b,) and survivor- 
ship (/,) remained constant, the population would 
in time assume a fixed or “stable” age distribution 
such that in any interval of age from x to x + dx 
there would be a fixed proportion (c,) of the popu- 
lation. Once this stable age distribution is estab- 
lished the popu ation would grow exponentially 
according to our formula (1’) and with a birth 
rate per head, 8. Then the following equations 
relate these quantities: 


hs e*l,b,dx = 1 (3) 


[ em ldx = 1/8 (4) 


and 
Be"* l, = Cz. (5) 


While the use of formulas (3), (4), and (5) to 
compute the value of r often presents practical 
difficulties owing to the difficulty of approximating 
the functions /, and b, by a mathematical function, 
and also because the equations usually must be 
solved by iterative methods, it may fairly be 
stated that Lotka’s pioneer work establishing these 
relationships provided the methods for interpreting 
the relationships between life history features and 
their population consequences. 

However, the exceedingly important ecological 
questions of what potential advantages might be 
realized if a species were to alter its life history 
features have remained largely unexplored. 
Doubtless, as already noted, this is largely to be 
explained by a certain suspicion felt by biologists 
toward analyses such as those of Lotka, which 
seem to involve assumptions very remote from the 
realities of life histories as observed in the field 
and laboratories. A particularly pertinent statement 
of this point of view is that of Thompson (1931), 
who recognized the great practical need for meth- 
ods of computing the rate of increase of natural 
populations of insects adhering to particular life 
history patterns but who insisted that the repro- 
ductive process must be dealt with as a discon- 
tinuous phenomenon rather than as a compound 
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interest phenomenon such as that of formula (1’). 
His methods of computation were designed to give 
the exact number of individuals living in any 
particular time period and, while he recognized 
that the population growth can be expressed in an 
exponential form such as (1’), he rejected its use 
on these grounds: 


tional methods will clarify the meaning of some 
of the approximations made in deriving equations 
such as (3), (4), and (5) by continuous methods, 
and will stimulate students of ecology to a greater 
interest in the population consequences of life 
history phenomena. 

Before proceeding to a discussion of potential 
population growth, one point which has sometimes 
caused confusion should be mentioned. This con- 
cerns the sex ratio and the relative proportions of 
different age classes in the growing population. 
Once stated, it is obvious that if a population is 
always growing, as are the populations in the 
models used for determining potential population 
growth, then each age and sex class must ulti- 
mately come to grow at exactly the same rate as 
every other class. If this were not the case the 
disproportion between any two classes would come 
to exceed all bounds; the fastest growing class 
would continue indefinitely to make up a larger 
and larger proportion of the total population. It 
is thus intuitively recognizable that with fixed life . 
history features there must ultimately be a fixed 
sex ratio and a stable age distribution. In dis- 
cussing potential population growth it is often 
convenient to confine our attention to females or 
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even to a restricted age class, such as the annual 
births, while recognizing that the ultimate growth 
rate for such a restricted population segment must 
be identical to the rate for the entire population. 


SIMPLEST CASES OF POPULATION GROWTH 
Non-overlapping generations 


The simplest possible cases of population growth 
from the mathematical point of view are those in 
which reproduction takes place once in a lifetime 
and the parent organisms disappear by the time 
the new generation comes on the scene, so that 
there is no overlapping of generations. This situ- 
ation occurs in the many plants and animals which 
are annuals, in those bacteria, unicellular algae, 
and protozoa where reproduction takes place by 
fission of one individual to form two or more 
daughter individuals, and in certain other forms. 
Thus in the century plants (Agave) the plant dies 
upon producing seeds at an age of four years or 
more, the Pacific salmon (Oncorhynchus) dies after 
spawning, which occurs at an age of two to eight 
years (two years in the pink salmon O. gorbuscha), 
and cicadas breed at the end of a long develop- 
mental period which lasts from two years (Tibicen) 
to 17 years in Magicicada. For many other insects 
with prolonged developmental stages such as 
neuropterans and mayflies potential population 
growth may be considered on the assumption that 
generations do not overlap. 

In these cases, perhaps most typically illustrated 
in the case of annuals, the population living in 
any year or other time interval is simply the 
number of births which occurred at the beginning 
of that interval. Starting with one individual which 
is replaced by 6 offspring each of which repeats the 
life history pattern of the parent, the population 
will grow in successive time intervals according to 
the series: 1, b, 0, &, &4, --- b*. Hence the number 
of “births,” say B,, at the beginning of any time 
interval, T,, is simply 5* which is identical with 
the population, P,, in that interval of time. If the 
population starts from an initial number Po we 
have: 


P, = Pyb* (6) 


which is obviously identical with the exponential 
formula (1’), P, = Ae’*, where the constant A is 
precisely Po, the initial population size, andr = 
In 5; the intrinsic rate of increase is equal to the 
natural logarithm of the litter size. 
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If litter size varies among the reproductive 
individuals, with each litter size being character- 
istic of a fixed proportion of each generation, it is 
precisely correct to use the average litter size, say 
5, in the computations, so that we have r = In 5. 
Furthermore, if not all of the offspring are viable, 
but only some proportion, say ), survive to repro- 
duce, we shall have exactly r = In 5". Thus, 
mortality and variations in litter size do not com- 
plicate the interpretation of population growth in 
cases where the generations do not overlap. On 
the other hand, even in species which reproduce 
only once, if the generation length is not the same 
for all individuals, this will lead to overlapping 
generations, and the simple considerations which 
led to formula (6) will no longer apply. In other 
words, we can use an average figure for the litter 
size 6 but not for the generation length x. It will 
be shown in the next section, however, that the 
more general formula (1’) is still applicable. 

In these simplest cases the assumption of a 
geometric progression as the potential form of 
population growth is obviously correct, and nu- 
merous authors have computed the fantastic num- 
bers of offspring which could potentially result 
from such reproduction. For example, according 
to Thompson (1942), Linnaeus (1740?) pointed 
out that if only two seeds of an annual plant grew 
te maturity per year, a single individual could 
give rise to a million offspring in 20 years. (In all 
editions available to the present writer this inter- 
esting essay of Linnaeus’ is dated 1743, and the 
number of offspring at the end of twenty years is 
stated by the curious and erroneous figure 91,296.) 
That is, Pyo = 2% = ¢7 1=2 = 1,048,576. Additional 
examples are given by Chapman (1935, p. 148). 

Formulas (1’) or (6) may, of course, also be used 
in an inverse manner to obtain the rate of multipli- 
cation when the rate of population growth is 
known. For the example given by Molisch (1938, 
p. 25), referring to diatoms reproducing by binary 
fission where the average population was observed 
to increase by a factor of 1.2 per day, we have 
1.2 = e* '"*, where x is the number of generations 
per day. Solving for 1/x, the length of a generation, 
In 2 .69315 
we = 3.8 days. 


we obtain 1/2 = 11> ™ 18232 


Overlapping generaiions 
Interest in computing the number of offspring 


which would be produced by a species adhering to 
a constant reproductive schedule dates back at 
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least to Leonardo Pisano ( = Fibonacci) who, in the 
year 1202, attempted to reintroduce into Europe 
the study of algebra, which had been neglected 
since the fall of Rome. One of the problems in his 
Liber Abbaci (pp. 283-84 of the 1857 edition) 
concerns a man who placed a pair of rabbits in an 
enclosure in order to discover how many pairs of 
rabbits would be produced in a year. Assuming 
that each pair of rabbits produces another pair in 
the first month and then reproduces once more, 
giving rise to a second pair of offspring in the 
second month, and assuming no mortality, 
Fibonacci showed that the number of pairs in each 
month would correspond to the series 


1, 2, 3, 5, 8, 13, 21, 34, 55, ete., 


where each number is the sum of the two preceding 
numbers. These “Fibonacci numbers” have a 
rather celebrated history in mathematics, biology, 
and art (Archibold, 1918; Thompson, 1942; Pierce, 
1951) but our present concern with them is merely 
as a very early attempt to compute potential 
population growth. 

Fibonacci derived his series simply by following 
through in words all of the population changes 
occurring from month to month. One with suffi- 
cient patience could, of course, apply the same 
procedure to more complicated cases and could 
introduce additional variables such as deductions 
for mortality. In fact, Sadler (1830, Book ITI) did 
make such computations for human populations. 
He was interested in discovering at what ages 
persons would have to marry and how often they 
would have to reproduce to give some of the rates 
of population doubling which had been postulated 
by Malthus (1798). To accomplish this, Sadler 
apparently employed the amazingly tedious pro- 
cedure of constructing numerous tables corre- 
sponding to different assumptions until he found 
one which approximated the desired rate of 
doubling. 

Although we must admire Sadler’s diligence, 
anyone who undertakes such computations will 
find that it is not difficult to devise various ways 
of systematizing the procedure which will greatly 
reduce the labor of computation. By far the best 
of these methods known to the present writer is 
that of Thompson (1931), which was originally 
suggested to him by H. E. Soper. 

In the Soper-Thompson approach a “generation 
law”’ (G) is written embodying the fixed life history 
features which it is desired to consider. The symbol 
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T* stands for the x interval of time, and a gener- 
ation law such as G = 27' + 27* would be read 
as “two offspring produced in the first time interval 
and two offspring produced in the second time 
interval.” This particular generation law might, 
for example, be roughly applicable to some bird 
such as a cliff swallow, where a female produces 
about four eggs per year. Concentrating our atten- 
tion on the female part of the population, we might 
wish to compute the rate of population growth 
which would result if each female had two female 
offspring upon attaining the age of one year and 
had two more female offspring at the age of two 
years. The fundamental feature of the Thompson 
method is the fact that the expression: 

pe 

1-G 


is a generating function which gives the series of 
births occurring in successive time intervals. In 
the algebraic division the indices of the terms 
T', T?, etc., are treated as ordinary exponents and 
the number of births occurring in any time interval 
T* is simply the coefficient of T* in the expansion 
of expression (7). Thus, for our example where 
G = 2T' + 27? we obtain: 


1 
1-20-27 


16T* + 447° + 1207 + 3287" +--+, 


showing that one original female birth gives rise 
to 328 female offspring in the sixth year. The 
series could be continued indefinitely to obtain the 
number of births any number of years hence. 
However, in practice it is not necessary to con- 
tinue the division. In the above series the coefficient 
of each term is simply twice the sum of the coeffi- 
cients of the two preceding terms; hence the gen- 
eration law gives us the rule for extending the 
series. G = 27’ + 2T7* instructs us to obtain each 
new term of the series by taking twice the pre- 
ceding term plus twice the second term back. In 
the case of the Fibonacci numbers we would have 
G = T' + T°’, telling us at once that each new 
term is the sum of the two preceding it. 

From the birth series we can easily obtain the 
series enumerating the total population. If each 
individual lives for \ years, the total population 
in T* will be the sum of \ consecutive terms in the 
expansion of the generating function. Multiplying 
formula (7) by the length of life expressed in the 
form 1 + T* + T? + T*? + --- + T*" will give 


(7) 


= 1 + 2T' + 67° + 
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the population series. In our above example if we 
assume that each individual lives for three years, 
although, as before, it only reproduces in the first 
two, we obtain for the population 


1+7+T 
1 — 27! — 27° 


24T* + 66T* + 180T* + 492T* + ---, 


a series which still obeys the rule G = 27* + 27°. 
Thompson's method for obtaining the exact 
number of births and members of the population 
in successive time intervals is very general. As in 
the case of non-overlapping generations, the coeffi- 
cients in the generation law may refer to average 
values for the age-specific fecundity. Also the 
length of the time intervals upon which the 
computations are based can be made arbitrarily 
short, so that it is easy to take into account 
variations in the age at which reproduction occurs. 
For the above example, time could have been 
measured in six-month periods rather than years 
so that the generation law would become G = 
2T? + 2T*, with the same results already obtained. 
Furthermore, the factor of mortality can easily 
be included in the computations. For example, 
suppose that we wish to determine the rate of 
population growth for a species where the females 
have two female offspring when they reach the 
age of one, two more when they reach the age of 
two, and two more when they reach the age of 
three. Neglecting mortality, this would give us the 
generation law G = 27° + 27* + 27°. If we were 
further interested in the case where not all of the 
offspring survive for three years, the cvefficients 
in the generation law need only be multiplied by 
the corresponding survivorship values. For ex- 
ample, if one-half of the individuals die between 
the ages of one and two, and one half of the re- 
mainder die before reaching the age of three we 
would have = 1, = 4, kh = XM, and the 
above generation law would be revised to G = 
2T' + T? + 147°. The future births per original 
individual would then be 


= 1+ 37' +97? + 


a 1 + 27% + ST + 25/27 + 317+ + 
151/2T* + ---. 


Very generally, if the first reproduction for a 
species occurs at some age a and the last repro- 
duction occurs at some age w, and letting 5, and 
I, represent respectively the age-specific fecundity 
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and survivorship, we may write the generation 
law as: 

G = baba T* + basi days Te™ + +> 

(8) 


+1.b,T° = > 1,b,T*. 


Therefore, in the Thompson method we have a 
compact system of computation for obtaining the 
exact number of births and the exact population 
size at any future time, assuming that the signifi- 
cant life history features (a, w, /,, and b,) do not 


Not all of the possible applications of Thomp- 
son’s method have been indicated above. For 
example, formula (7) may be used in an inverse 
manner so that it is theoretically possible to work 
back from a tabulation of births or population 
counts made in successive time intervals and dis- 
cover the underlying generation law. Formulas (7) 
and (8), together with the procedure of multiplying 
the birth series by the length of life expressed as a 
sum of T* values, provide the nucleus of the system 
and offer the possibility of analyzing the potential 
population consequences of essentially any life- 
history phenomena. The system has the merit of 
treating the biological units and events as dis- 
continuous variates, which, in fact, they almost 
always are. The members of populations are 
typically discrete units, and an event such as 
reproduction typically occurs at a point in time 
with no spreading out or overlapping between 
successive litters. While survivorship, /,, as a 
population quantity, is most realistically regarded 
as continuously changing in time, the product /,b, 
which enters our computations by way of formula 
(8) is typically discontinuous because of the dis- 
continuous nature of b,. 

It is quite obvious that equations of continuous 
variation such as (1’) are often much more con- 
venient for purposes of computation than the 
series of values obtained by expanding (7). This is 
especially true in dealing with the life histories of 
species which have long reproductive lives. In 
writing a generation law for man by (8) we should 
have to take a at least as small as 15 years and w 
at least as great as 40 years, since for the popula- 
tion as a whole reproduction occurs well outside of 
these extremes and it would certainly be unrealistic 
to regard b, as negligibly small anywhere between 
these limits. Thus there would be at least 25 terms 
in our generation law, and the computations would 
be extremely tedious. By selecting special cases 
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for study it is sometimes possible greatly to 
simplify the procedures. For example, if one is 
interested in the case where there is no mortality 
during the reproductive span of life and where the 
litter size is a constant, say 5, the expression for 
the generation law (8) can be simplified to: 
6T* — T°" 
i-T ~ 

Since one can also write the length of life as 


1 — 7 
aki os. 1, 
the generating function for the total population 
simplifies to 


G = bT* + bTeH + «+. OT* = 


144+ EP 4- 


1-7 
1 — T — 6T* + oT" 





This last formula is much more convenient for 
computations than one containing 25 terms or so 
in the denominator, but it applies only to a very 
special case and is much less convenient than 
formula (1’). Consequently, great interest at- 
taches to these questions: can (1’) be used as a 
substitute for (7)? (i.e., does Thompson’s method 
lead to a geometric progression?) and, if it is so 
used, can the constants, particularly r, be inter- 
preted in terms of life-history features? 


THE GENERALIZATION OF THOMPSON’S METHOD 


Fig. 1 shows the exact values, as determined by 
Thompson’s method, of the birth series arising 
from several generation laws (life-history patterns) 
which have in common the feature that in each 
case every female produces a total of four female 
offspring in her lifetime and completes her repro- 
ductive life by the age of four “years.’”” The number 
of births is plotted on a logarithmic scale, hence 
if it can be represented by formula (1’), P = Ae’* 
or, logarithmically, n P = In A + rx, the points 
should fall on a straight line with slope propor- 
tional to r. It is apparent from Fig. 1 that after 
the first few time intervals the points in each case 
are well represented by a straight line. Therefore, 
except in the very early stages, formula (1’) does 
give a good representation of potential population 
growth. The question remains, however, as to 
whether we can meet Thompson's objection to (1’) 
and attach any intelligible significance to the con- 
stants of the formula. From Fig. 1 it is obvious 
that the lines do not, if projected back to time 0, 
indicate exactly the single individual with which 
we started. Thus, in these cases the constant A 
cannot be precisely P» as was the case with non- 
overlapping generations. 

Before proceeding to interpret the constants of 
formula (1’) for the case of overlapping genera- 
tions it will be well to notice one feature of Fig. 1 
which is of biological interest. In the literature of 
natural history one frequently encounters refer- 
ences to the number of offspring which a female 
can produce per lifetime, with the implication 
that this is a significant life-history feature. The 
same implication is common in the literature 
dealing with various aspects of human biology, 
where great emphasis is placed on the analysis of 
total family size. From Fig. 1 it will be seen that 
this datum may be less significant from the stand- 
point of contributions to future population than 
is the age schedule upon which these offspring are 
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produced. Each life history shown in Fig. 1 repre- 
sents a total production of four offspring within 
four years of birth, but the resulting rates of 
potential population growth are very different 
for the different schedules. It is clear that the cases 
of most rapid population growth are associated 
with a greater concentration of reproduction into 
the: early life of the mother. This is intuitively 
reasonable because we are here dealing with a 
compound interest phenomenon and should expect 
greater yield in cases where “interest” begins to 
accumulate early. However, the writer feels that 
this phenomenon is too frequently overlooked in 
biological studies, possibly because of the diffi- 
culty of interpreting the phenomenon quanti- 
tatively. 

In seeking to reconcile the continuous and dis- 
continuous approaches to potential population 
growth, let us first note that Thompson’s discon- 
tinuous method corresponds to an equation of 
finite differences. We have seen above that the 
generation law gives us a rule for indefinitely 
extending the series representing the population 
size or the number of births in successive time 
intervals by adding together some of the preceding 
terms multiplied by appropriate constants. If we 
let f(z) represent the coefficient of T* in the ex- 
pansion of the generating functicn (7) and, for 
brevity, write in (8) V, = 1,b,, then our popu- 
lation series obeys the rule: 


Sie) = Valio-a) + Va+ifie~e-1) + **° 
+ Violins, (9) 


which may be written in the alternative form, 


Val (st+w-a) “se Vatif(s+e-e-1) ete 4 

— Vufie), = 0. (10) 
Thus for our “cliff swallow” example, where we had 
G= 2T' + 2T* we have 


Sis) = 2f a1) + 2f—2) or, 
Sis — Poesy — iy = 0. 


Formula (10) represents the simplest and best 
understood type of difference equation, a homo- 
geneous linear difference equation with constant 
coefficients. It is outside the scope of the present 
paper to discuss the theory of such equations, 
which has been given, for example, by Jordan 
(1950). By the nature of our problem as sum- 
marized in formula (9), all of our V. values are 
either equal to zero or are positive real numbers 
and all of the signs of the coefficients in (9) are 
positive: features which considerably simplify 


Siete) — 
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generalizations. By virtue of these facts it can be 
shown that there is always a “characteristic” 
algebraic equation corresponding to (10). This is 
obtained by writing p” for /(2) and dividing through 
by the p value of smallest index. This gives 


pe — Vag" — Vy --- 
-Ve.=0 (i!) 


an algebraic equation which has the roots p,, 
P2, etc. 

The general solution of the corresponding differ- 
ence equation (10) is 


Sia) = Cpi + Cpt +--+ + Capa = (12) 


where the C’s are constants to be determined by 
the initial conditions of the problem. Formula (12) 
is precisely equivalent to Thompson’s method and 
is a general expression for the number of births or 
the population size in any future time interval. 

As an example we may consider the case where 
G = 2T' + 2T*. The difference equation, as al- 
ready noted, is fio42) — 2f(o+1) — 2f(e) = 0 and 
the characteristic algebraic equation is p? — 2p — 
2 = 0 which is a quadratic equation with the roots 
pi = 1 + 4/3, and p: = 1 — +/3. Hence the general 
solution is fiz) = C(1 + +/3)* + Cx(1 — +/3)*. To 
determine the constants C, and C; we look at the 
beginning a of the seriesnd note that we have 
Sa =1 and fq) = 2. Substituting these values in 


the general solution we obtain C, = 


for the number of births in time interval 7* is 


‘a+ V3" 


Sw = 


+My - V3)" 


pet — ptt 
which can be simplified to fi.) =< j= V3 
pi + pi tpn + + + 9. 

In order to bined the difference equation (12) 
correspond to the equation of exponential growth 
(1’), the ratio between populations in successive 
time intervals must assume a constant value giving 

fiesn a ¢ (13) 
Si 
By the nature of our problem, as already noted, the 
potential population growth is always positive, so 
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that any limit approached by the ratio Zo" must 


Sa 
be a positive real number. 

It is beyond the scope of the present paper to 
discuss the conditions, for difference equations in 
general, under which this ratio does approach as a 
limit the largest real root of the characteristic 
algebraic equation. (See, for example, Milne- 
Thompson, 1933, chap. 17). Dunkel (1925) refers 
to the homogeneous equation with real constant 
coefficients corresponding to our formulas (10) 
and (11). The algebraic equation (11) has a single 
positive root which cannot be exceeded in absolute 
value by any other root, real or complex. Using (12) 
to express the ratio between successive terms, 
we have 


Cipt™® + Cops + «++ + Cron 


fiery 
Cipt + Coes + «++ + Cave 


Sw 


If we let p, represent the root of (11) of greatest 
absolute value and divide both numerator and 
denominator of (14) by C,p,* we obtain 


- (14 





Siew as 


Coo" &(ey" 2 c(e)" 
1+&(*) TF, 4 ta pr 
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in the single positive root of (11) for the purpose 
of determining the constant r, and this can readily 
be computed with any desired degree of precision 
by elementary algebraic methods. 

Having established the relationship of formula 
(13) or (16), it is easy to reconcile Thompson’s 
discontinuous approach to population growth with 
Lotka’s continuous approach, as exemplified by 
formulas (3), (4), and (5). 

Employing formula (9) we may write the ratio 
between populations in successive time intervals as 


fost) Ste-a+1) S(2-«) 
—— = Vo + Vee —— 
Siz) Siz) on hee , 
vee VL 


Se 


Substituting the relationship given by (13), this 
becomes 


ef oe Veer + Vane + --- + Vier, or 
1 = Vem + Veaye "or + .-- + Voom, 





f (2) 


The expressions in parentheses are all less than 
unity, on the assumption that p, is the largest 
root, and the entire expression in brackets ap- 
proaches unity as x increases. Consequently we 
have, for x large 


Sow _ 


f (2) 


This then explains the shape of the potential 
birth and population series as illustrated in Fig. 1. 
In the very early stages population growth is 
irregular, because the expressions in (12) and (15) 
involving the negative and complex roots of (11) 
are still large enough to exert an appreciable influ- 
ence. As x increases, the influence of these other 
roots becomes negligible and the population grows 
exponentially, conforming to (16). In considering 
potential population growth we are concerned with 
the ultimate influence of life-history features, and 
the equation of geometric progression or compound 
interest does actually represent the form of po- 
tential population growth. We are interested only 


a~ e. (16) 


Gy + +eG) J 


Cr ay Cy 
1+2(2 +8 


(15) 


Replacing V, by its equivalent, /,b,, this is 


1 => ev iebs. 


(17) 


Formula (17) is the precise equivalent in terms of 
finite time intervals of Lotka’s equation (3) for 
infinitesimal time intervals. In Lotka’s equation, 
as in (17), the limits of integration in practice are 
a and w since 6, is zero outside of these limits. 
Formula (17) was in fact employed by Birch (1948) 
as an approximation to (3) in his method of de- 
termining ¢ for an insect population. The only 
approximation involved in our derivation of (17) 
is the excellent one expressed by formula (13); 
otherwise the formula corresponds to Thompson’s 
exact computational methods. It is hoped that 
recognition of this fact will make some of the 
approaches of population mathematics appear 
more realistic from the biological point of view. 

Formulas (4) and (5), originally due to Lotka, 
are also immediately derivable from the relation- 
ship (13). In any time interval, 7,, we may say 
that the population members aged 0 to 1 are 
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simply the births in that interval, say B,. The 
population members aged 1 to 2 are the survivors 
of the births in the previous interval, that is 
4B,1, or employing (13), ,B,e~*. Quite generally, 
the population members aged between s and s + 1 
are the survivors from the birth z intervals previ- 
ous, or /,B,e~"*. If \ is the extreme length of life 
for any population members (1,,, = 0) we have 
for the total population 


P, = BAl+het+he*+-:: 
a 
+ he = B, > els. 
sm 


The birth rate per individual, 8, is B,/P., there- 
fore, 


(18) 


» 
1/8 = Sel, 
0 


which is the equivalent in finite time intervals of 
Lotka’s equation (4). Also the proportion, ¢,, of 
the population in the age range s to s + 1 is 
et which ta cmgly, 


G& = Be-**l,. (5) 


COMPUTATIONAL METHODS 

In the following sections we will examine some 
of the population effects which are the conse- 
quences of particular life history patterns. Prob- 
ably the most significant comparisons are those 
involving the effects of life-history features on the 
intrinsic rate of natural increase, r. Of course, any 
change in r is accompanied by other effects, such 
as those on the age-structure and on the population 
birth-rate. However, the intrinsic rate of increase 
is a parameter of fundamental ecological impor- 
tance. If a species is exposed to conditions which 
would favor the ability to outbreed competitors or 
where exceptional hazards limit the probability 
that an individual will become established, we 
might expect to find life-history adjustments 
tending to increase the value of r. Conversely, if a 
species has evolved life-history features of a type 
tending to hold down the intrinsic rate of increase, 
a fertile field of inquiry may be opened regarding 
the selective factors to which such a species is 
subject. 

It is probably fairly obvious to anyone that in 
general a species might increase its biotic potential 
by increasing the number of offspring produced at 
a time (litter size), by reducing mortality at least 
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until the end of active reproductive life, by repro- 
ducing oftener, by beginning reproduction at an 
earlier age, or by minimizing any wastage of en- 
vironmental resources on sterile members of the 
population. Any biologist will at once recognize, 
however, that a great deal of evolution (an extreme 
case is the evolution of sterility in the social in- 
sects) has proceeded in precisely the wrong direc- 
tion to increase biotic potential by some of these 
devices. Presumably, this can only mean that the 
optimum biotic potential is not always, or even 
commonly, the maximum that could conceivably 
be achieved by selecting for this ability alone. 
Comparative life-history studies appear to the 
writer to be fully as meaningful in evolutionary 
terms as are studies of comparative morphology or 
comparative physiology. 

Although a great many empirical data on life 
histories have been accumulated, attempts to 
interpret these data comparatively have lagged 
far behind the corresponding efforts in morphology 
and physiology. The methods exhibited in the 
preceding parts of the present paper are adaptable 
for the quantitative interpretation of life history 
features and, while the number of conceivable life- 
history patterns is infinite, we propose to examine 
some of the cases which appear to possess particu- 
lar ecological interest. 

The life-history features with which we are 
concerned are the age at which reproduction begins 
(a), the litter size and frequency of reproduction 
(both summarized by a knowledge of the function 
b,, which can also be computed so as to take 
account of the sex ratio), the maximum age at 
which reproduction occurs (w), survivorship (i,), 
and maximum longevity (A). Corresponding to any 
given set of values for these quantities there is a 
definite value for the intrinsic rate of natural in- 
crease (7) and a definite stable age distribution of 
the population (c,). In general, these population 
features will be altered by any alteration of the 
life-history features and we wish to examine some 
of these possible changes quantitatively. 

The most efficient way of making the desired 
computations will vary from problem to problem. 
Thompson’s method (formulas (7) and (8)), could 
be used to obtain exact population values arising 
from any life history, but the computations would 
in many cases be exceedingly laborious and would 
actually uield no more information about the 
ultimate course of population growth than would 
be obtained by solving (11) for the positive root. 
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In either case it will usually be most efficient to 
measure time in terms of the shortest interval be- 
tween the pertinent life-history events with which 
we are concerned. 

Except in very special cases, it is necessary to 
use iterative methods for obtaining the value of r 
corresponding to particular life-history patterns. 
In most cases the solutions are quite rapidly ob- 
tained by employing a calculating machine and 
detailed tables of natural logarithms (e.g., Lowan, 
1941) or of the exponential function (e.g., New- 
man, 1883). In the majority of the cases considered 
by the writer, the most efficient procedure has been 
to rewrite formula (17) in the form: 


ef = Va + Vane” + Va” + °° 
+ Vier 


and then to obtain the sum of the series on the 
right-hand side of (19) for different patterns of 
variation in the function J,b, = V,. This method 
corresponds exactly to the discontinuous approach, 
granting only that potential population growth is a 
geometric progression, and it leads to relatively 
simple equations in a number of the cases of great- 
est ecological interest. 

A more general approach from the standpoint 
of formal mathematics can be obtained by re- 
writing (3) in the form of a Stieltjes integral 
(Widder, 1940). We may define a maternity func- 
tion M(x) representing the average number of 
offspring which an individual will have pro- 
duced by the time it has attained any age x, 
and such that its derivative with respect to time is 


(v. < Mia) - v.) We then have 


(19) 


(20) 


[ e*dM(x) = 1 


which can represent cases where V ,.) is either con- 
tinuous or discontinuous because the integral 
vanishes for values where V, is discontinuous. 
When V, can be expressed as a function of time 
(x), formula (20) is identical with (3) and the use 
of the Laplace transformation, a procedure of 
considerable importance in engineering and physi- 
cal mathematics, makes it possible to avoid the 
numerical integration and express V, as a function 
of r. If V, is considered as a series of single im- 
pulses regularly spaced from a tow, equation (20) 
assumes the form (17). Laplace transformations 
for a number of functions are tabulated by Church- 
ill (1944) and Widder (1947) and, no doubt, there 
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are cases where this procedure would lead to 
simpler iterative solutions than those obtained 
from equation (19). For the cases considered in the 
present paper, however, the solution of equation 
(19) generally leads tc somewhat simpler results. 

In dealing with any particular life-history pat- 
tern the computational method of choice may de- 
pend upon the types of features to be investigated. 
The pure numbers a, w, and A typically offer no 
particular computational problems, as they are 
assigned different values, but this is not always the 
case with the functions 5, and /,. 

In the cases considered by the writer the inter- 
vals between successive periods of reproduction 
have been considered to be equal. There is no 
particular difficulty in altering this assumption so 
as to consider cases where the frequency of repro- 
duction varies with age, but regular spacing seems 
to be so much more usual in nature as well as 
representing a limiting case that it seems to merit 
first consideration. Litter size often does vary with 
the age of the parent organism, and this fact may 
introduce complexities into the behavior of the 
function V,. In this case also, it appears that the 
ecologically most interesting cases are those in 
which the average litter size is a constant. Further- 
more, as will become apparent in later sections, the 
first few litters produced by an organism so domi- 
nate its contribution to future population growth 
that later changes in litter size would have only 
very minor population consequences. In dealing 
with empirical data on human populations at- 
tempts have been made to express analytically the 
changes in 6, with age [cf. “Tait’s law” that 
fertility declines in a linear manner (Yule, 1906; 
Lotka, 1927)] but for the present we shall consider 
that 5, assumes only the values zero and some 
constant, d. 

The shape of the survivorship (/,) curve is more 
difficult to deal with in a realistic manner. Pearl 
and Miner (1935) originated the classification of 
survivorship curves which is most employed for 
ecological purposes (cf. Deevey, 1947; Allee et al., 
1949). The “physiological” survivorship curve is 
the limiting type in which each individual lives to 
some limit characteristic of the species and the 
age at death (A) is regarded as a constant. In this 
case |, = 1 when x < A and |, = 0 when x > X. 
This is the simplest case for computations, and 
Furthermore, there are other types of survivorship 
curves of ecological interest which may be treated 
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in the same manner. In what Deevey (1947) calls 
Type III there is an extremely heavy early mortal- 
ity with the few survivors tending to live out a 
“normal life span.” For the computation of r we 
are only concerned (cf. formula 19) with survivor- 
ship during the reproductive span of life, and it 
appears likely that “Type III” curves can be 
treated as constant throughout this age range 
without serious error. Another interesting type of 
survivorship curve which appears to be consistent 
with empirical data at least on some wild popu- 
lations (cf. Jackson, 1939; Deevey, 1947; Ricker, 
1948) is that in which a constant proportion of the 
population dies in each interval of age. This, of 
course, implies that life expectancy is independent 
of age, an assumption which cannot in general be 
considered realistic but which might apply to 
catastrophic causes of mortality. When this type 
of 1, curve applies, the V. values will be in geo- 
metric progression and the right side of formula 
(19) can be summed as easily as in the case where 
V. is constant. This case is, therefore, easily 
dealt with. 

The type of survivorship curve usua!ly observed 
in actual cases is a reverse sigmoid curve, inter- 
preted by Deevey as intermediate between the 
“physiological” type and the geometric progres- 
sion. This can be interpreted in various ways as a 
“wearing-out” curve. Gompertz (1825) attempted 
to find an analytical form on the assumption that 
the ability of individuals to “resist destruction” 
decreases as a geometric progression with age. 
Elston (1923) has reviewed formulas proposed to 
represent human mortality; none of these has 
proved generally applicable, despite great com- 
plexity in some cases. Another approach is to 
assume that some sort of a “vital momentum” 
(Pearl, 1946) or ability to survive is distributed 
among the members of the population in the form 
of a bell-shaped or “normal” frequency distribu- 
tion. This point of view is a familiar and contro- 
versial one in the recent literature on bio-assay 
problems (Finney, 1947, 1949; Berkson, 1944, 
1951) and, at least to the extent that a bell-shaped 
curve can represent the empirical distribution of 
ages at death, a probit function or a logit function 
(Berkson, 1944) can be used to represent /,. 

In the present paper we are concerned primarily 
with the limiting cases or the potential meaning of 
life-history phenomena. Consequently the writer 
has chosen to deal with survivorship curves of the 
physiological type and thus to investigate the 
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ultimate effects of life-history phenomena for a 
species which is able to reduce mortality during 
the reproductive part of the life span to a negligible 
value. Our general conclusions will not be seri- 
ously altered even by rather startling drastic 
alterations of this assumption, and, in any case, 
our results will indicate the maximum gain which a 
species might realize by altering its life-history 
features. 

Perhaps the most fundamental type of life- 
history pattern to be investigated in terms of 
population consequences is that in which the indi- 
viduals are assumed to produce their first offspring 
at the age of a “years” with the mean litter size 
being a constant, 6. A second litter is produced 
at age a + 1 and an additional litter in each subse- 
quent interval of age out to, and including, age w. 
The total number of litters produced per individual 
is thenn = w —a +1. 

We then have, from (19), 


eve me 1 ter tee + +. + rere), 


The expression in parentheses is a geometric 
ee" 
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sequently, the general implicit equation for r under 
these conditions may be written 
1 =e + be? — be rinte) 


progression the sum of which is 
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e 


(21) 
which may be solved by trial and error by em- 
ploying a table of the descending exponential 
function. 

Alternative formulas corresponding to (21) may 
be obtained by the use of the Laplace transforma- 
tion. In the case where reproduction is considered 
to occur as a series of regularly spaced impulses, 
this approach leads to formula (21). Another ap- 
proach is to consider that V, = 0 when x < a, 
V, = b whena S x S w, and V, = 0 when 
x > w. The Laplace transformation of a step- 
function is then employed, leading to the formula 


bet* = bet (e+ 


r r 


Formula (22) and formula (21) would be identical 
under the condition that r + e~* = 1, which is 
approximately true when r is small. If one desires 
more nearly to reconcile the continuous and dis- 
continuous approaches in this case, he may note 
that in formula (21) he is finding the area under a 
“staircase-shaped” curve with the first vertical 
step located at x = a, whereas in formula (22) he 


= 1. (22) 
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is finding the area under a straight line paralleling 
the slope of the staircase. It is apparent that the 
two areas will be more nearly identical if the 
straight line is started about one-half unit of time 
earlier. If we substitute in (22) a — 14 for a and 
w — \ for w we obtain a formula which gives 
results for practical purposes identical with those 
obtained from (21). The formulas are about equally 
laborious to solve, and the writer has employed 
(21) for the following computations because of its 
more obvious relationship to the exact computa- 
tional methods. 


POSSIBLE VALUES OF REPEATED REPRODUCTION 
(ITEROPARITY) 


One of the most significant of the possible classi- 
fications of life histories rests on the distinction 
between species which reproduce only once in a 
lifetime and those in which the individuals repro- 
duce repeatedly. This being the case, it is very 
surprising that there seem to be no general terms 
to describe these two conditions. The writer pro- 
poses to employ the term semelparity to describe 
the condition of multiplying only once in a life- 
time, whether such multiplication involves fission, 
sporulation, or the production of eggs, seeds, or 
live young. Thus nearly all annual plants and ani- 
mals, as well as many protozoa, bacteria, insects, 
and some perennial forms such as century plants 
and the Pacific salmon, are semelparous species. 
The contrasting condition will be referred to as 
iteroparity. Iteroparous species include some, such 
as small rodents, where only two or three litters 
of young are produced in a lifetime, and also 
various trees and tapeworms where a single indi- 
vidual may produce thousands of litters. The 
distinction between annual and perennial plants is 
doubtless the most familiar dichotomy separating 
semelparous and iteroparous species, but general 
consideration of the possible importance of these 
two distinct reproductive habits illustrates some 
points of ecological and evolutionary interest. For 
purposes of illustration we shall first consider cases 
where the time interval between reproductive 
efforts is fixed at one year. 

Many plants and animals are annuals. This is 
true, for example, of many of the higher fungi and 
seed plants, of insects, and even of a few verte- 
brates. One feels intuitively that natural selection 
should favor the perennial reproductive habit be- 
cause an individual producing seeds or young 
annually over a period of several years obviously 
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has the potential ability to produce many more 
offspring then is the case when reproduction occurs 
but once. It is, therefore, a matter of some interest 
to examine the effect of iteroparity on the intrinsic 
rate of natural increase in order to see if we can 
find an explanation for the fact that repeated 
reproduction is not more general. 

Let us consider first the case of an annual plant 
(or animal) maturing in a single summer and dying 
in the fall at the time of reproduction. We have 
seen earlier (formula 16, seq.) that if 6 is the num- 
ber of offspring produced by such an annual the 
intrinsic rate of increase would be the natural 
logarithm of 6. We wish to determine by how 
much this would be increased if the individual were 
to survive for some additional years, producing } 
offspring each year. Obviously, an annual species 
with a litter size of one (or an average of one 
female per litter in sexual species) would merely be 
replacing current population and no growth would 
be possible (In 1 = 0); therefore, when the litter 
size is one the species must necessarily be iter- 
oparous. 

The most extreme case of iteroparity, and the 
one exhibiting the absolute maximum gain which 
could be achieved by this means, would be the 
biologically unattainable case of a species with 
each individual producing } offspring each year for 
all eternity and with no mortality. In this case we 
have a = 1 “year” and, since w is indefinitely 
large, the final term be~***” in equation (21) 
becomes zero. Thus we have 


r = In(d + 1) (23) 


which is to be contrasted with r = In(5) for the 
case of an annual. For an annual species, the abso- 
lute gain in intrinsic population growth which could 
be achieved by changing to the perennial reproductive 
habit would be exactly equivalent to adding one 
individual to the average litter size. Of course, this 
gain might be appreciable for a species unable to 
increase its average litter size. The extreme gain 
from iteroparity for a species with a litter size of 
two would be (In 3/In 2) or an increase of about 
58 per cent, for a species with a litter size of four 
the increase would be about 16 per cent, but for 
one producing 30 offspring in a single reproductive 
period the extreme gain would amount to less 
than one per cent. It seems probable that a change 
in life history which would add one to the litter 
size would be more likely to occur than a change 
permitting repeated reproduction, which in many 
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cases would necessitate adjustments to survive 
several seasons of dormancy. It appears that for the 
usual annua! plants and insects with their relatively 
high fecundity any selective pressure for perennial 
reproduction as a means of increasing biotic po- 
tential must be negligible. 

The above conclusion, which appears surprising 
when first encountered, arouses curiosity as to 
why iteroparity exists at all. Perhaps some species 
are physiologically unable to increase their fecun- 
dity. This must, however, be unusual and we are 
led to investigate whether the situation would be 
different for a species with a prolonged period of 
development preceding reproduction. One thinks 
immediately of the giant Sequoias which require a 
century to mature and begin reproduction but 
which, once started, produce large numbers of 
seeds biennially for centuries. 

In order to investigate this question we may 
again compare the intrinsic rate of increase for a 
single reproduction with that corresponding to an 
infinite number of reproductions. This procedure 
will, of course, tend to overestimate the possible 
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gain from iteroparity although it will set an upper 
limit, and the first few reproductive periods so 
dominate the situation that even for very modest 
litter sizes there is a negligible difference between 
the results of a very limited number of reproduc- 
tive periods and an infinite number. 
For a not necessarily equal to one, formula (21) 
gives 
b = ev — ee) 


(24) 


an implicit equation for r which must be solved by 
iterative means. 

Fig. 2 was constructed from formula (24) to 
show the relationship between the age at which 
reproduction begins (a) and the litter size (6) in 
terms of the possible gain in intrinsic rate of in- 
crease which could be achieved by iteroparity. The 
ordinates represent the proportionate increase in 
the value of r which could be achieved by changing 
from a single reproductive effort at age a to an 
infinite number at ages a, a + 1, a + 2, ete. 
The curves all slope upward, indicating that species 
with long pre-reproductive periods could gain more 
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The litter size, b, is the number of female offspring per litter in the case of sexual species. 
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from iteroparity than forms which mature more 
rapidly. The tendency of the curves to flatten out 
with large values of a, however, indicates that the 
advantages of repeated reproduction increase 
somewhat less rapidly as the pre-reproductive 
period is prolonged. 

The relationship of iteroparity to litter size is 
clearly illustrated by Fig. 2. When the litter size 
is small, as shown by the curve for b = 2 (which 
would correspond to a litter of four individuals 
when the sex ratio is 1:1), iteroparity can yield 
important gains in biotic potential, and the possible 
gains are greater the longer maturity is delayed. 
The possible advantages diminish quite rapidly as 
litter size is increased, although it is clear that 
iteroparity as contrasted with a single reproductive 
effort would always add something to biotic 
potential. 

Fig. 2 suggests that for semelparous species with 
large litters there would be very slight selective 
pressure in favor of adopting the iteroparous habit, 
and that for iteroparous species with large litters 
there would be little selection against loss of the 
iteroparous habit, especially in forms which mature 
rapidly. On the other hand, in a species which is 
established as iteroparous there would be slight 
selection for increasing fecundity or if litter size is 
relatively large, even against loss of fecundity. 
This perhaps explains the notoriously low level of 
viability among the seeds of many trees. 

From these considerations it is obvious that 
when a species could benefit by an increase in the 
intrinsic rate of natural increase, this advantage 
might be achieved either by increasing fecundity 
in a single reproductive period or by adopting the 
iteroparous habit. A selective advantage would 
accrue to a mutation altering the life history in 
either of these directions, and it is an interesting 
field for speculation as to which type of mutation 
might be most likely to occur. In this connection 
it may be interesting to determine the amount of 
increase in litter size which, for a semelparous 
species, would be equivalent to retaining the initial 
litter size but becoming iteroparous. 

From (6) we have seen that the intrinsic rate of 
increase for a semelparous species is defined by 
e”* = 5. We wish to find an equivalence factor (Z) 
which will indicate by how much 5 must be in- 
creased to make the value of r for a semelparous 
species equal to that in formula (21) referring to an 
iteroparous species. By neglecting the last term 
in (21) so as to consider the most extreme case of 
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iteroparity and substituting Zb = e’*, we obtain 
1 ev 


Es = — 


l1-e” 6 


where the value of r must be obtained by solving 
equation (21). When Z is plotted against a for 
various values of b, as shown in Fig. 3, the resulting 
curves are essentially straight lines. 

Fig. 3 illustrates some interesting points bearing 
on the life histories of organisms, such as tape- 
worms and many trees, which are iteroparous in 
addition to producing large litters. From the ar- 
rangement of Fig. 2 one might suspect that the 
iteroparous habit would provide very little advan- 
tage to a species that could produce a thousand or 
so offspring in a single litter, but Fig. 3 indicates 
that the selective value of iteroparity may be 
greatly increased when the pre-reproductive part 
of the life span is prolonged. 

A mature tapeworm may produce daily a num- 
ber of eggs on the order of 100,000 and may con- 
tinue this for years (Allee et al., 1949, p. 272; 
Hyman, 1951). With so large a litter size one 
wonders if iteroparity in this case may not repre- 
sent something other than an adaptation for 
increasing biotic potential. Perhaps the probability 
that a tapeworm egg (or a Sequoia seed) will be- 
come established may be increased by distributing 
the eggs more widely in time and space, and this 
could conceivably be the reason for the iteroparous 
habit. No definite answer to this problem is pos- 
sible at present, but Fig. 3 indicates that a knowl- 
edge of the length of the life cycle from egg to egg 
is an essential datum for considering the question. 
In at least some tapeworms a larva may grow into 
a mature worm and reproduce at an age of 30 days 
(Wardle and McLeod, 1952). If this represented 
the length of the entire life cycle, then Fig. 3 
indicates, assuming 6 = 100,000, that a threefold 
increase in litter size would be the equivalent of 
indefinite iteroparity. However, with the larval 
stage in a separate host, the average life cycle must 
be much longer. If the total cycle requires as much 
as 100 days, Fig. 3 shows that it would require 
almost an eight-fold increase in litter size (a single 
reproductive effort producing 790,167 offspring) to 
yield the same biotic potential as iteroparity with 
a litter size of 100,000. Obviously, it is possible, 
when the life cycle is sufficiently prolonged, to 
reach a point where any attainable increase in 
litter size would be less advantageous for potential 
population growth than a change to the iteroparous 
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habit. Hence a selective pressure can operate in 
favor of iteroparity even when the litter size is 
large. It is clear from Fig. 3, noting the greater 
slope of the lines representing smaller litter sizes, 
that in these cases the point will be reached more 
quickly at which the potential gains from itero- 
parity outweigh those attainable by increasing the 
litter size. 

Man has a life cycle which is rather unusual in 
that it combines a long pre-reproductive period 
with a very small litter size; the very conditions 
under which iteroparity should be most advanta- 
geous. Everyone is, of course, aware that multiple 
births occur in man but with such a low frequency 
in the population that they are of negligible im- 
portance in population phenomena. It is also rather 
generally accepted that there is a hereditary basis 
for the production of multiple births. The question 


6 represen ape ond Recetas ality OS etapanats Gis ietat hee sane 
6 would have to be multiplied to attain the same intrinsic rate of increase when each female 


produces only one 


arises as to why increased litter size should not be- 
come more common simply as a result of increased 
contributions to subsequent population resulting 
from the increase in biotic potential associated with 
large litters. It should be of interest, therefore, to 
determine how large a litter would have to be 
produced in a single reproductive effort to provide 
an intrinsic rate of increase equal to that resulting 
from three or more single births. 

In the case of man we may rather confidently 
accept the value b = 14 to signify that the average 
number of female offspring produced per human 
birth, and which will ultimately mature, is one- 
half. Accepting this value means that a mother 
must on the average produce two “litters” merely 
to replace herself (to give r = 0), so we shall 
examine the intrinsic rate. of increase only for 
cases where n, the total number of births, is greater 
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than two. To examine the maximum gain attain- 
able by iteroparity we assume that successive 
births are spaced one year apart and obtain the 
value of r from formula (21), employing different 
values of m and a. It is easily seen that the neces- 
sary litter size, say b’, to give the same value of r 
by means of a single reproductive effort at age a, 
would be precisely e”*. 

The value of r from formula (21) corresponding 
to three annual births beginning at age 12 is .0312. 
At the other extreme, if the first of the three 
births occurs at age 30 we obtain r = .0131. The 
corresponding values of e"* = b’ are successively 
1.41 and 1.48. Under these conditions it would re- 
quire essentially a three-fold increase in litter size to 
achieve in one reproductive effort the same biotic 
potential as that obtained from three successive births. 
The same conclusion is obtained when we consider 
larger numbers of births. In the case of man very 
little could be gained by increasing the litter size 
by any reasonable amount and it is probable that 
the biological risk involved in producing multiple 
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births is more than sufficient to outweigh the very 
slight gain in biotic potential which could be ob- 
tained by this means. This would not be the case 
if the pre-reproductive period was drastically 
shortened, so we see that even in the case of man 
there is an interaction of life-history phenomena 
such that the importance of any conceivable 
change can only be evaluated through consider- 
ation of the total life-history pattern. 


THE EFFECT OF TOTAL PROGENY NUMBER 


In the preceding section we compared the two 
possible means by which an increase in total 
progeny number might lead to an increase in 
biotic potential. Our general conclusion was that 
the relative importance of changes in litter size 
and changes in the number of litters produced de- 
pends upon the rate of maturation. For species 
which mature early a modest change in litter size 
might be the equivalent of drastic changes in litter 
number but the possible value of iteroparity in- 
creases as the pre-reproductive part of the life span 
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is lengthened. The importance of discovering the 
age at which reproduction begins has commonly 
been overlooked by students of natural history, 
hence it appears worthwhile to explore the matter 
further by examining the actual values of the 
intrinsic rate of natural increase corresponding to 
specified patterns of reproduction. 

Fig. 4 was constructed from formula (21) to 
show, for several litter sizes, how the intrinsic rate 
of increase, 7, is affected by lengthening the pre- 
reproductive period, a. Both semelparous (n = 1) 
and indefinitely iteroparous (# = 2) species are 
illustrated. The striking feature of Fig. 4 is the 
way in which the lines representing different litter 
sizes converge as a increases. This occurs whether 
there is a single reproduction per lifetime or an 
infinite number, hence it is a general phenomenon. 
This supplements our earlier conclusions by sug- 
gesting that in species where reproductive maturity 
is delayed there should be relatively slight selection 
pressure for increased litter size. Here we are re- 
ferring, of course, to the effective litter size or 
number of offspring which are capable of maturing. 
In cases where early mortality is very high, as is 
known to be the case with many fishes, it might 
require a tremendous increase in fecundity to pro- 
duce a very small increase in effective litter size, 
and such increases might not be very important 
from the population standpoint. For example, a 
semelparous species reproducing at age 20 and 
with an effective litter size of 10 would have, 
r = 0.120. A ten-fold increase in litter size, to 
6 = 100, would give r = 0.231 or an increase in 
biotic potential of 92 per cent. Another ten-fold 
increase to b = 1000 would give r = 0.345, or a 
gain of SO per cent. The diminishing returns attain- 
able by increasing litter size are obvious. For an 
iteroparous species reproducing first at age 20 and 
thereafter in each subsequent time interval, the 
increase in effective litter size from 10 to 100 would 
give only a SO per cent increase in biotic potential 
and a further ten-fold increase in litter size would 
increase r by only another 35 per cent. In late- 
maturing species the litter size must be great 
enough to make it highly probable that some of 
the progeny will mature, but any further increases 
in fecundity will yield rapidly diminishing returns. 

It is also clear from Fig. 4 that for any fixed 
litter size the biotic potential could be increased by 
shortening the period of maturation. Any specified 
amount of decrease in the pre-reproductive period 
will, however, be most effective for species where 
this part of the life span is already short. 
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Fig. 5 illustrates the way in which the two factors 
of length of the pre-reproductive part of the life 
span (a) and the number of offspring produced 
interact to determine the intrinsic rate of natural 
increase. These values were also computed from 
formula (21), in this case considering the litter size, 
b, as a constant with the value one-half. The figure 
then applies to species which, like man, produce one 
offspring at a time and where one-half of these 
offspring are females. Under these conditions it 
obviously requires two births just to replace the 
parents, but the population consequences of pro- 
ducing more than two offspring per lifetime vary 
tremendously with the age at which reproduction 


The female of the extinct passenger pigeon pre- 
sumably produced her first brood consisting of a 
single egg at the age of one year. From the steep 
slope of the line representing a = 1 in Fig. 5 it is 
clear that, beyond the minimum of two eggs per 
average female, several additional eggs produced 
in successive years would each add very appreci- 
ably to the value of r. Accordingly, a relatively 
slight reduction of the life expectancy for such a 
species might greatly reduce the biotic potential. 
The flattening out of the curves in Fig. 5 again 
illustrates the fact that each litter contributes less 
to potential population growth than the one pre- 
ceding it. However, in a case such as that of the 
passenger pigeon even the seventh and eighth 
annual “litters” would add appreciable increments 
to the value of r. 

Fig. 5 also shows that as the age at maturity 
increases the possible gains in biotic potential 
attainable by producing many offspring rapidly 
diminish. When a = 3, as in the economically 
important fur-seal, each pup contributes much less 
to biotic potential than was the case for the eggs 
of the passenger pigeon. Nevertheless, it is appar- 
ent from the figure that if the life expectancy for 
females should be reduced to seven or eight years 
(corresponding to the fifth or sixth pup), or less, 
the species would be in a vulnerable position. The 
curve is steep in this portion of the graph and 
relatively slight changes in average longevity 
could produce disproportionately large population 
effects. 

The lowest curves in Fig. 5 represent ages at 
maturity falling within the possible range for man. 
The curves come close together as a increases, so 
that in this range a change of a year or two in the 
age at which reproduction begins is less significant 
than in the case of a species that matures more 
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rapidly. Furthermore, the curves flatten out 
rapidly so that families which are very large by 
ordinary standards actually contribute little more 
to potential population growth or to future popu- 
lation than do families of quite moderate size. As 
an explicit illustration consider the intrinsic rate of 
increase which would result if, on the average, 
human females produced their first offspring at the 
age of 20 and had a total of five children spaced at 
one-year intervals. In this case we would have 
r = 0.042. If, on the other hand, we assume that, 
instead of producing only five children, the females 
could live forever producing a child each year we 
would obtain r = 0.0887. Under these conditions 
we conclude that in terms of biotic potential five 
children are almost one-half (actually 47 per cent) 
the equivalent of an infinite number. With larger 
values of a the effect of very large families would 
be even further reduced. From these considerations 
the writer feels that human biologists, as well as 
other natural historians, often overemphasize the 
importance of total number of progeny while 
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underestimating the significance of the age at 
which reproduction begins. It is impossible to con- 
clude that one segment of the population is con- 
tributing more to future population than is some 
other segment without examining the total life- 
history pattern. Age at marriage could, in studying 
human populations, be a more significant datum 
than total family size. 

The foregoing discussion suggests that a species 
such as man which is characterized by a long period 
of maturation and a small litter size can exhibit 
considerable variability in the details of its life 
history without greatly affecting the intrinsic rate 
of natural increase. The population consequences 
to be anticipated if the average age at which 
reproduction begins were to be altered by a few 
years or if the average number of progeny per 
female were slightly altered are much less striking 
than is the case for many other species. This im- 
plies that the intrinsic rate of increase should be 
relatively constant over the range of possible 
variations in the life-history features for man. 
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Such a conclusion would seem to be of both practi- 
cal and theoretical interest and to merit closer 
examination. 

The intrinsic rate of increase for man would be 
the rate of compound interest at which a human 
population, unrestrained by environmental re- 
sistance, would grow. We have already noted that 
Franklin (1751) estimated that a human popu- 
lation could double in 20 years and that this would 
correspond tor = .035. Malthus (1798) estimated 
that an unrestrained human population such as 
that of the United States at that time could double 
in 25 years. Malthus’ estimate corresponds to 
r = .0277 which is remarkably close to the value 
of r = .0287 obtained by Lotka (1927) using much 
more refined methods for estimating the rate of 
increase prevailing in 1790 in the United States. 
Pearl and Reed (1920) fitted a logistic curve to the 
population figures for the United States, and their 
equation gives the value r = .03134. Additional 
examples of estimates based on empirical data 
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could be given, but these are sufficient to suggest 
that the value of the intrinsic rate of increase for 
man is not far from 0.03. 

Fig. 6 was constructed from formula (21) in 
order to examine the question whether or not the 
life-history features of man would actually lead 
us to anticipate the approximate value, r = 0.03. 
Fig. 6 suggests rather definitely that the value 
r = 0.02 is too low, since it falls well below the 
obvious reproductive capabilities of humans. If 
females, on the average, had their first child at the 
age of 12 years (which is possible, cf. Pearl, 1930, 
p. 223) it would require an average of 2.6 surviving 
annual births per female to correspond to the rate 
r = 02. This curve is quite flat, so that if the first 
birth was delayed until the age of 20 years, which 
seems to be roughly the beginning of the semi- 
decade of maximum human fertility (Pearl, 1939), 
three annual births would still be adequate to give 
ry = 02. Even if the first birth is delayed until the 
age of 28 years, this intrinsic rate of increase calls 
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for an average progeny number of only 3.5. Clearly, 
man can easily exceed this average level of per- 
formance. On the other hand, the value r = .04 
seems to require reproductive performance which 
would be astonishingly high as an average condi- 
tion. If the first birth occurred when the mother 
was aged 13 years, an average of 3.5 children per 
female would suffice to give r = .04. However, the 
curve turns upward and if the first birth was 
delayed until the age of 20 it would require an 
average of 4.8 children to obtain this value. A 
delay of one more year, to the age of 21 for the first 
child, would increase the necessary mean progeny 
number to 5.0, while six children would be neces- 
sary if the first birth came when the mother was 
25 years old. This intrinsic rate of increase then 
seems to call for exceptional rather than average 
reproductive performance, and the writer believes 
that Fig. 6 would lead us to expect that the intrinsic 
rate of increase for man lies between the limits .02 
and .04 and might be estimated at about .03. Of 
course, the figure makes no allowance for mortality 
or for spacing the births at intervals of more than 
one year, so in actual cases the reproductive per- 
formance would have to be somewhat greater than 
indicated. The interval between births, however, is 
less critical than might be anticipated. The repro- 
ductive performances necessary to give r = .03 
are shown both for one-year spacing and for two- 
year spacing between births and, to the writer, at 
least, either of these curves appears to represent a 
more reasonable picture of average human repro- 
duction than do the cases representing the higher 
and lower intrinsic rates of increase. 


THE POPULATION BIRTH-RATE AS A CONSEQUENCE 
OF LIFE-HISTORY PHENOMENA 


We have noted earlier formulas (4) and (5) 
which were originally derived by Lotka (1907a, b; 
Sharpe and Lotka, 1911) and which show that 
when life-history features remain constant from 
generation to generation the population will ulti- 
mately settle down to a “fixed” or “stable” age 
distribution and will exhibit a fixed birth rate. We 
have also noted that this conclusion could be ex- 
pected intuitively and can be obtained (formula 18) 
from discontinuous computational methods, once 
it is established that the potential form of popu- 
lation growth is a geometric progression. These 
potential consequences appear to provide the best 
justification for studying the life histories of vari- 
ous species, yet when such studies are conducted 
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it is common practice not to attempt any interpre- 
tation in terms of population phenomena. 

It is evident from formulas (3), (4), and (5) that 
the birth rate and the stable age distribution are 
tied together with the intrinsic rate of increase and 
that any extensive discussion of the way in which 
changes in life-history features would affect these 
population features might repeat many of the 
points already covered. Consequently, we shall 
here note very briefly the relationships between 
life-history features and the resultant phenomena 
of birth rates and age structure. 

If we consider a “closed” population, which 
changes in size only through the processes of birth 
and death, it is apparent that the intrinsic rate of 


increase, r, in formula a = rP, must represent 


the difference between the instantaneous birth 
rate and the instantaneous death rate. In practice, 
however, we are more interested in a finite rate of 
population change. If we employ formula (1’) to 
express the rate of population growth and consider 
that the changes result entirely from the birth 
rate (BR) and the death rate (DR), we obtain: 
Pa — P; 


BR-DR-= P. 


A birth rate, 8, appropriate to this approach has 
already been defined by formula (18). However, 
because we are dealing with finite time intervals 
the B, births regarded as occurring at the begin- | 
ning of some time interval, T,, should properly be 
credited to the P,_, individuals living in the previ- 
ous time interval. The birth rate would, there- 
fore, be: 


ev —1. (26) 


BR = e’B. (27) 


On the other hand, the death rate should properly 
be the ratio of the D, deaths in interval T, to the 
total population exposed to the risk of death; that 
is D,/P,. Hence the simple relationship of formu- 
las (5) and (26) can be misleading, especially when 
there is a rapid population turnover. For example, 
the birth rate 8 in Lotka’s formula (5) is by defini- 
tion identical with co, the fraction of the population 
aged between zero and one. Consequently 8 can 
never exceed unity no matter how many offspring 
are on the average produced per individual during 
a time interval. 

In practical population problems the crude 
birth rate is often observed and employed as a 
criterion of the state of the population. This 
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practice can be misleading, especially in comparing 
species which differ widely in their life-history 
features. It would be redundant to undertake a 
detailed analysis of the way in which life-history 
phenomena affect the crude birth rate because, as 
is evident from formulas (5), (26), and (27), any 
change which affects the value of r also affects the 
population birth-rate. However, the birth rate is 
subject to additional influences and these may be 
briefly examined. 

The methods used in computing the value of r 
(formulas 17, 21, and 22) have involved survivor- 
ship only out to the age w at which reproduction 
ceases. In species having a post-reproductive part 
of the life span, the crude birth rate corresponding 
to a given value of r will be reduced simply because 
post-reproductive individuals accumulate and are 
counted as part of the population on which the 
computations are based. It is clear, therefore, that 
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any increase in longevity (A) which is not accom- 
panied by an increase in w will tend to lower the 
observed birth rate; conversely, the birth rate 
must affect the age structure of the population. 
If the maximum longevity for a species is A, a 
continued birth rate of 1/A would just suffice to 
leave a replacement behind at the time each 
individual dies. Hence 1/A represents an absolute 
minimum for a steady birth rate which is capable 
of maintaining the population. For example, if it 
were possible to keep every human female alive 
for 100 years a birth rate as low as 0.01 or 10 births 
per thousand population per annum (assuming }4 
of the offspring to be females), could theoretically 
suffice for population maintenance. However, for 
human females the value of w is not much beyond 
40 years; in general, if a female has not produced a 
replacement by the age of 40 she is not going to 
do so. The latter consideration might lead one to 
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designate as a minimum maintenance birth rate 
the value 1/w, or 0.025 in the case of man. But 
it is clear from the foregoing sections that offspring 
produced prior to the time that a female reaches 
the age of 40 will already have begun to “accumu- 
late interest” before the mother can reach the age 
of 100. The compound interest nature of potential 
population growth complicates the relationship 
between birth rate and life-history phenomena 
and makes it conceivable that populations of 
species where A > w could even continue to grow 
while exhibiting birth rates lower than 1/w. 

No end of interesting combinations of birth 
rates, death rates, and life-history phenomena 
might merit consideration, but a single simple 
example will be selected here to illustrate the 
general relationship between changing longevity 
and population birth-rates. If we assume, as be- 
fore, a physiological type of survivorship such that 
each individual that is born lives to attain its Ath 
birthday but dies before reaching the age of \ + 1, 
we can sum the right-hand side of formula (19) as 
a geometric progression and combine this with 
formula (27) to obtain the following expression for 
the population birth rate (BR): 

—1 
i-e" 


Formula (22) shows, as would be expected, that 
as longevity (\) is increased, with the other life- 
history features remaining unchanged, the birth 
rate will fall and approach as a limit the value e” — 
1, which is in accord with (26) when the death 
rate is set equal to zero. 

Fig. 7 was constructed from formula (28) to 
illustrate the interrelations between BR, r, and \ 
within a range of values of life history features 
roughly applicable to man. The condition for a 
stationary population would, of course, correspond 
tor = 0, while all positive values of r correspond 
to growing populations. r must become negative 
when the birth rate falls below 1/A, and it will be 
noted that the birth rates below about 20 per 
thousand which are sometimes observed in human 
populations (see tabulation in Allee et al., 1949, 
p. 288) must, unless they represent abnormal 
temporary phenomena, correspond to populations 
with very low potential growth rates. The curve 
for r = .005, in fact, does not differ greatly from 
1/A. The curves in Fig. 7 flatten out rapidly for 
large values of A, so that drastic and generally 
unattainable increases in longevity would be re- 


BR=es = (28) 
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quired to make such low birth rates compatible 
with appreciable population growth. 

Looking at these relationships from a different 
point of view, Fig. 7 shows that a reduction in 
longevity, such as might result from reducing the 
life expectancy of game animals, can be expected 
to result in an increased birth rate even if the 
intrinsic rate of increase is unchanged. It does not 
seem worthwhile at present to attempt a quantita- 
tive estimate of these relationships because the 
assumption of a physiological type of survivorship 
curve is probably not even approximately true for 
game animals. When more realistic estimates of 
survivorship are available, however, the type of 
relationship illustrated in Fig. 7 may assume 
practical importance. 


THE STABLE AGE DISTRIBUTION 


The age structure of a population often is a 
matter of considerable practical concern. In eco- 
nomically valuable species such as timber, game 
animals, and commercial fishes certain age classes 
are more valuable than others, and it would be 
desirable to increase the proportion of the most 
valuable age classes in a population. Similarly, 
certain age classes of noxious organisms may be 
more destructive than others and the relative 
numbers of these destructive individuals will be 
governed by life-history phenomena which may 
conceivably be subject to alteration by control 
measures. In human populations, also, it is some- 
times a matter of concern that the proportion of 
the population falling within the age limits most 
suitable for physical labor and military service 
seems to be below optimum. An article in the New 
York Times for September 24, 1950, headed “popu- 
lation shift in France traced—Study finds too 
many aged and very young in relation to total of 
workers” illustrates the potential importance of a 
knowledge of the age structure of populations. 

The mathematical basis for relating the age 
structure of a population to life-history features 
was established in Lotka’s first paper on popula- 
tion analysis (1907); and in the same year Sund- 
biirg (1907) reached the conclusion that a human 
population reveals its condition (tendency to grow 
or decline) through its age structure. These im- 
portant conclusions have not been sufficiently 
noted by ecologists. When the mortality factors 
affecting a population are altered either through 
natural environmental changes or through human 
exploitation or attempts at control there will in 
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general result a change in the age structure of the 
population, and this may be observable even before 
changes in population size or in birth rates provide 
evidence of the consequences of the changed 
mortality factors. The subject of age structure is a 
large and difficult one because the various combina- 
tions of life-history features, birth rates, death 
rates, and age structure are analogous to a multi- 
dimensional figure where a change imposed in any 
one feature induces changes in all of the others. 
The subject has been considered most in connec- 
tion with human populations, and some empirical 
generalizations have been obtained which may 
profitably be examined by means of the computa- 
tional methods we have been employing. For the 
purpose of illustrating the general character of the 
relationships involved, one species will serve as 
well as another. 

For illustrative purposes we may proceed as in 
the preceding sections and consider the stable age 
distribution for cases where survivorship is of the 
physiological type. Letting c, represent the fraction 
of the population aged between x and x + 1, we 
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may employ formulas (5) and (28) directly to 
obtain, for x <A: 


er*(1 — e”) 
eee Bs 


(29) 


From formula (29) it is apparent that if the ex- 
treme longevity for a population is altered without 
changing the intrinsic rate of increase, the effect 
on the age structure will be of a very simple type. 
An increase in longevity from ), to A, will simply 
reduce the proportion of the population in each age 
category below A, by the constant proportion 
—rh 

==. Consequently, the effect will be most 
noticeable on the youngest age classes, because 
these are the largest classes 

Changes in the value of r , affect the stable age 
distribution in a more complex way than do 
changes in A, although the general result of increas- 
ing the value of r will be to increase the proportion 
of young in the population, with a corresponding 
decrease in the proportion of older individuals. 
Fig. 8 illustrates this effect for three values of r, 
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assuming that A in formula (29) remains constant 
at 80 “years.” 

The way in which population age-structure is 
affected by changes in the value of r and A, as 
illustrated by formula (29) and Fig. 8, permits 
some qualitative conclusions which are of interest 
in connection with the “optimum yield problem” 
(for discussion, see Allee et al., 1949, p. 377). If 
man (or some other species) begins exploitation of 
a previously unexploited population, the age struc- 
ture will be affected in a definite manner. An 
obvious result of increased predation will be to 
decrease the average longevity, corresponding to a 
decrease in A. We have seen earlier (Fig. 7) that 
this will ordinarily have the effect of increasing the 
population birth rate, and Fig. 8 and formula (29) 
show that another effect will be to increase the 
proportion of young in the population, the very 
youngest age classes being most affected. How- 
ever, the increased mortality may also affect the 
value of r. If the population is initially in equilib- 
rium with the capacity of its environment, its total 
life history pattern wil! be adjusted to the effective 
value, r = 0. If expicitation is not too intense, it 
has the effect of making additional environmental 
resources available to the surviving members of the 
population and thus of stimulating population 
increase; the population “compensates” (see 
Errington, 1946) for the increased mortality by 
increasing the value of r. Fig. 8 shows that this 
will have the effect of increasing the proportion of 
young in the population, thus supplementing the 
effect of exploitation on A. On the other hand, the 
increase in r will have the effect of reducing the 
proportion of aged individuals in opposition to the 
effect of reduced A which is to increase all of the 
age classes which still persist. It seems clear that 
the most obvious population consequence of such 
exploitation will be to increase the proportion of 
young members of the population. If predation or 
exploitation becomes still more intense, as in the 
case of “overfishing” (Russell, 1942), it will reduce 
the effective value of r, and, of course, still further 
reduce average longevity. The decrease in r will 
tend to decrease the proportion of young individ- 
uals, but the decrease in \ will tend to increase this 
proportion. However, both changes will tend to 
raise the proportion of older individuals in the 
population, and this combined effect can then be 
expected to be the most obvious corollary of over- 
fishing. These conclusions, of course, greatly over- 
simplify a complex phenomenon. In order to make 
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quantitative estimates of these effects it would be 
necessary to have detailed information about the 
life-history features, especially survivorship under 
the conditions of increased predation. Neverthe- 
less, these qualitative conclusions show the type of 
effect to be expected when populations are sub- 
jected to increased predation, and they suggest 
that observations of the changes in the age struc- 
ture of populations may provide valuable evidence 
of over-exploitation, or, from the opposite point of 
view, of the effectiveness of control measures. 
Bodenheimer (1938) comments on the fact that 
ecologists have neglected this important subject. 

From Fig. 8 it will be noticed that changes in 
life-history features produce their greatest effects 
on the extreme age classes, whereas the curves 
representing different patterns are close together 
in the “middle” age range. The same phenomenon 
is evident, for example, in a graph (Fig. 27) repro- 
duced by Dublin, Lotka, and Spiegelman (1949) 
from Lotka (1931) to show the age structure of 
human populations corresponding to stationary, 
increasing, and decreasing populations. This sug- 
gests that the proportion of a population falling in 
the middle portion of the life span may be relatively 
independent of factors which produce drastic 
shifts in the ratio of very old to very young. This 
was first postulated by Sundbirg (1907), who con- 
cluded that it was “normal” for about 50 per cent 
of a human population to fall in the age range 
between 15 years and 50 years. Sundbiirg dis- 
tinguishes three primary population types based on 
the age distribution of the remaining 50 per cent 
of the population. In the “progressive” type of 
population there is a strong tendency for increase 
and the ratio of young (aged under 15) to old 
(aged over 50) is, by Sundbirg’s criteria, about 40 
to 10. In the “regressive” type, exhibiting a 
tendency toward population decrease, the corre- 
sponding ratio of young to old is about 20 to 30, 
while a “stationary” type with the ratio about 33 
to 17 shows no particular tendency either to grow 
or to decrease. When first encountered Sundbirg’s 
conclusion appears surprising, but in actual human 
populations differing as radically, for example, as 
those of Sweden and India, the proportion of the 
population aged between 15 and 50 is remarkably 
close to 50 per cent (see tabulation in Pearl, 1946, 
p. 78). It appears to the writer that this conclusion 
should be of great interest to students of human 
populations. The age class between 15 and 50 years 
includes the bulk of the workers and persons of 
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military age, and Sundbirg’s conclusion implies 
that the size of this class relative to the remainder 
of the population must be determined by life- 
history features which cannot readily be deliber- 
ately controlled. 

For other species also, the life span may be 
meaningfully divided into three primary age 
classes, pre-reproductive (aged 0 to a), reproduc- 
tive (aged a to w), and post-reproductive (aged w 
to A), which differ considerably in their biological 
significance. If we continue with our assumption 
of physiological survivorship we can obtain the 
relative sizes of these three age classes directly 
from formula (29), and Sundbirg’s generalization 
offers an interesting empirical pattern with which 
to compare our results. For the relative sizes of the 
three fundamental age classes formula (29) gives: 


’ 1-eve } 
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Post-reproductive = ah ool 





By putting a = 15 and w = 50, we may examine 
the relationship between r and A for Sundbirg’s 
The generalization that about 50 per cent of a 
human population normally falls in the age range 
from 15 to 50 is in accord with formulas (30). 
When r = .03 the value of A to give a stable age 
distribution with just 50 per cent in the middle age 
range would be 59 years, but an increase in lon- 
gevity to 85 years would only reduce this class to 
45 per cent of the population. The same general 
conclusion applies when r is small. The values r = 
005 and \ = 63 years correspond to 55 per cent 
aged 15 to 50 years, and A would have to be in- 
creased to 81 years to reduce this to 45 per cent. 
It appears that over the usual range of values of 
human longevity and potential population growth 
Sundbarg’s generalization is very good. This is 
shown graphically in Fig. 9. It is noteworthy that 
when the length of life is about 70 years, Sund- 
biirg’s generalization holds over a wide range of 
values of r. In other words, this ratio of “middle- 
aged” to total population is quite insensitive to 
changes in other life history features. 

Figure 9 illustrates Sundbirg’s population 
criteria for values of r > 0. It is clear that the 
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“regressive” type of population structure is not 
consistent with populations possessing a strong 
tendency to increase and, in fact, for usual lon- 
gevity figures, will ordinarily correspond to de- 
creasing populations (r < 0). On the other hand, 
the “progressive” type of structure does corre- 
spond to large values of r even when A is not 
particularly large. The “stationary” type of popu- 
lation structure is less well defined. Any population 
for which the life-history features correspond to 
r > 0 will tend to grow, and the ratio of two “old” 
to one “young” can correspond to a large value of 
r when A is large. The value of r is, of course, 
independent of the length of the post-reproductive 
part of the life span, whereas the age structure is 
not. For any given value of r, which is determined 
by the life-history features of individuals aged 
below w, the effect of an increase in longevity will 
be to decrease the proportion of young and, to a 
lesser extent, the proportion of reproductive mem- 
bers of the population. 

At first glance, the type of interactions shown in 
Fig. 9 might suggest that if the age structure of a 
population were artificially shifted in the “regres- 
sive” direction, for example, through migration or 
improvements in public health, there would result 
a reduction in the value of r. This, however, is not 
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the case, since r is completely determined by life- 
history events occurring before age w. Sharpe and 
Lotka (1911) showed that a characteristic of the 
“stable” age distribution is the fact that it will 
become reestablished after temporary displace- 
ments. However, practical problems arise in 
analyzing actual populations because phenomena 
such as birth rates and death rates may give a 
very misleading picture of population trends when 
the age structure is displaced from the stable type 
and has not yet had time to reestablish a stable 
age distribution. From Fig. 7 we have noted that 
in human populations birth rates on the order of 
20 per thousand per annum would in general be 
little more than sufficient to maintain a popula- 
tion. But if the age distribution is displaced from 
the stable type in the direction of increased fre- 
quency of young individuals, the death rate may 
be temporarily reduced, so that there is a great 
excess of births over deaths and the population 
can grow temporarily even if the age-specific 
birth rates are too low to maintain the population 
permanently at a constant size. Under these condi- 
tions the population is “aging,” and in human 
populations this phenomenon has a number of 
interesting and important corullaries (see Dublin, 
Lotka, and Spiegelman, 1949). Fisher (1930) has 
considered the problem in a more general sense, 
noting that the apparent value of r given by 
formula (3) will be incorrect when the age structure 
is displaced. Fisher suggests the possibility of 
measuring population size not in terms of the 
number of individuals present but in terms of 
“reproductive value,” where the “value” of an 
individual represents his remaining potentialities 
for contributing to the ancestry of future genera- 
tions. Some such approach has great potential 
value for ecological studies of natural populations, 
but its possibilities in this direction seem not yet 
to have been explored. 


EMPIRICAL APPLICATIONS 


In the preceding sections we have been con- 
cerned with the influence of specific life-history 
patterns on the characteristics of populations. In 
order to examine these effects we have made 
simplifying assumptions by regarding some of the 
life-history features as fixed in a certain way while 
we examined the results of varying other features. 
While this procedure oversimplifies the biological 
situation as it exists in actual populations, the 
writer regards it as a sound way of investigating 
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the meaning of life-history features. The same 
general attitude may be traced back to Robert 
Wallace (1753) in his book which profoundly 
influenced Malthus. Wallace pointed out that 

“mankind do not actually propagate according to 
the rules in our tables, or any other constant rule 

.-”’ but he emphasized that tables of potential 
population growth are still valuable because they 
permit us to evaluate the influences restraining 
population growth. 

Wallace, then, was a pioneer in appreciating the 
potential value of comparisons between empirical 
and theoretical population p/:enomena. In modern 
actuarial practice, population data are subjected 
to involved mathematical treatments which are 
sometimes considered to represent biological laws 
and at other times to be merely empirical equa- 
tions, but which, in any case, are known to yield 
results of practical vaiue. In the words of Elston 
= p. 68): 


. it seems to me that even though there be 
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be considered to be merely a 
happening.” 
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The number of different combinations of life- 
history features of the type we have been discussing 
is essentially infinite, and it is out of the question 
to make detailed examinations of any great pro- 
portion of these from the theoretical standpoint. 
However, we have seen that certain population 
features, such as the prevailing age distribution 
and the intrinsic rate of increase, summarize a 
great deal of information about the potentialities 
of the population and its relationship to its particu- 
lar and immediate environment. As mentioned 
earlier, the recent ecological literature demon- 
strates that ecologists are becoming interested in 
determining such features as the intrinsic rate of 
increase for non-human populations. These compu- 
tations may have practical value in dealing with 
valuable or noxious species, and they possess great 
theoretical interest for ecologists. For example, the 
logistic equation has been widely employed to 
represent population growth in a variety of organ- 
isms (Allee et al., 1949; Pearl, 1927); and it has 
also been attacked (Yule, 1925; and succeeding 
discussion, Gray, 1929; Hogben, 1931; Smith, 
1952), on the grounds that it is too versatile and 
can be made to fit empirical data that might arise 
from entirely different “laws” of population 
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growth. This criticism is, of course, directed at the 
fact that the curve-fitter has three arbitrary con- 
stants at his disposal in seeking to obtain a good 
fit. One of these constants is r, the intrinsic rate 
of increase. The grounds for accepting or rejecting 
the logistic equation as a law of population growth 
{or for seeking some other law) would be greatly 
strengthened if the value of r was computed di- 
rectly from observed life-history features and inde- 
pendently of the data on population size. 

The computational methods employed in the 
preceding sections suggest several possible ways of 
computing the value of r from empirical life-history 
data. The usual procedure for such computations 
has been a tedious one based on formula (3) (see 
Lotka’s appendix to Dublin and Lotka, 1925), 
although Birch (1948) employed formula (17) as 
an approximation to (3) for his computations. The 
methods discussed in the preceding sections sug- 
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gest that a logical procedure for obtaining an 
empirical value of r would be to observe age- 
specific birth rates and survivorship under the 
environmental conditions of interest, and from 
these to write a “generation law” so that formula 
(11) can be employed. The single positive root of 
(11) is e” and this can be estimated to any desired 
degree of accuracy without great difficulty even 
for species where the reproductive life is prolonged. 
When one is actually solving equation (11) it is 
strikingly brought to one’s attention that the final 
terms representing reproduction in later life are 
relatively unimportant in influencing the value of r. 
This once again reinforces our conclusion that 
reproduction in early life is of overwhelming im- 
portance from the population standpoint, and 
should be much more carefully observed in field 
and laboratory studies than has usually been 
the case. 
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An alternative approach for obtaining empirical! 
values of r consists of fitting the V, (= /,b,) values 
with mathematical curves of types which make it 
possible either to obtain the sum of the series on 
the right-hand side of equation (19) or to employ 
Laplace transformations to solve equations (3) or 
(20) by simple iterative methods. Different formu- 
las could be fitted to different sections of th: V, 
curve, and, when good fits can be obtained with 
combinations of straight lines, step-functions, 
exponential functions, and other simple formulas, 
this procedure will often lead to easy ways of solv- 
ing for r. As a very simple example of this pro- 
cedure we may consider the data of Birch (1948), 
for which he employed formula (17) and, by com- 
putations which are given in detail in his paper, 
obtained the value r = 0.762. 

The V, data employed by Birch are shown 
graphically in Fig. 10 by means of the black dots. 
The two curves, a straight line and a simple ex- 
ponential function, were fitted by the method of 
least squares to the values up tox = 13.5. Neither 
of the functions gives an extremely good fit to 
the observed data, but, on the other hand, one may 
question whether the irregularities in the empirical 
data are not partly artifacts which should be 
smoothed out when one is attempting to estimate 
the value of r for a species. In any case, it appears 
worthwhile to compare Birch’s value of r = .762 
with that obtained by use of the empirically fitted 
curves. 

Using first the exponential curve, if we set 
V, = Ke*, formula (19) may be written in the 
form: 


1i-e& 
Ke“ at ay — fo 


(31) 
When reproduction occurs several times, so that n 
is fairly large, the denominator in equation (31) 
becomes for practical purposes unity and may be 
ignored. In this case we have a = 4.5, K = 30.74, 
a = —.123, and m = 9, so we will ignore the 
denominator. The equation is easily solved by 
iterative means, using a table of the exponential 
function, and the value obtained isr = .758, which 
differs from Birch’s value by about one-half of 
one per cent. 

The right-hand side of equation (19) can also 
be summed for the linear case where Vz = a + bz, 
but in this case the Laplace transformation em- 
ployed with formula (3) yields a slightly simpler 


equation: 
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e+) = er, (32) 


Putting a = 22.66, a = 4.5,and 5 = —1.3 in equa- 
tion (32), and solving by iterative means we obtain 
r = .742, which differs from Birch’s value by 
nearly three per cent, although this seems to be 
good agreement in view of the crude approxima- 
tions employed. 

In many practical applications dealing with 
natural and experimental populations some ap- 
proximation to the value of r such as those pre- 
sented above may be all that can be justified by 
the accuracy of the data. The estimate of r could 
undoubtedly be improved by fitting different por- 
tions of the V, curve with different functions. 
Another refinement suggested by observations 
presented earlier in this paper would be to fit the 
empirical curves by a method which would give 
greater weight to the earlier points which have 
more influence on the value of r than do the later 
points. Any detailed discussion of these empirical 
applications would be out of place in the context 
of the present paper. The writer, however, antici- 
pates that ecologists will in the future devote more 
attention to the interrelations of life-history fea- 


tures and population phenomena, and it is to be 
hoped that some of the approaches which have been 
indicated will accelerate trends in this direction. 


SUMMARY 


Living species exhibit a great diversity of pat- 
terns of such life-history features as total fecun- 
dity, maximum longevity, and statistical age 
schedules of reproduction and death. Correspond- 
ing to every possible such pattern of life-history 
phenomena there is a definitely determined set of 
population consequences which would ultimately 
result from adherence to the specified life history. 
The birth rate, the death rate, and the age com- 
position of the population, as well as its ability to 
grow, are consequences of the life-history features 
of the individual organisms. These population 
phenomena may be related in numerous ways to 
the ability of the species to survive in a changed 
physical environment or in competition with other 
species. Hence it is to be expected that natural 
selection will be influential in shaping life-history 
patterns to correspond to efficient populations. 

Viewed in this way, comparative studies of life 
histories appear to be fully as meaningful as 
studies of comparative morphology, comparative 
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psychology, or comparative physiology. The 
former type of study has, however, been neglected 
from the evolutionary point of view, apparently 
because the adaptive values of life-history differ- 
ences are almost entirely quantitative. The recent 
ecological literature does show a trend toward the 
increasing application of demographic analysis to 
non-human pepulations, but the opposite approach 
of deducing demographic consequences from life- 
history features has been relatively neglected. The 
present paper is presented with the hope that this 
situation can be changed. In other fields of com- 
parative biology it is usual to examine individual 
characteristics and to regard these as possible 
adaptations, and the writer believes that life- 
history characteristics may also be profitably 
examined in this way. 

It is possible by more or less laborious methods 
to compute the exact size and composition of the 
population which at any future time would be 
produced by any given initial population when the 
life-history pattern of the individual organisms is 
regarded as fixed. Thus it is possible to make an 
exact evaluation of the results of changing any 
life-history feature, and the value of this type of 
analysis may be apparent to those biologists who 
distrust the usual demographic procedures. 

Starting with exact computational methods, it 
has been shown that early population growth may 
exhibit irregularities or cyclic components which 
are identifiable with negative or complex roots of 
an algebraic equation, but that these components 
vanish in time so that potential population growth 
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is ultimately a geometric progression. Having 
established this fact, it is shown that the exact 
computational methods and the more convenient 
approximate methods lead to identical conclusions 
when considered over the long time scale which is 
of interest in adaptational and evolutionary con- 
siderations. 

Some life-history patterns of ecological interest 
are examined and compared by means of relatively 
simple formulas derived from a consideration of 
the form of potential population growth. The 
results have bearing on the possible adaptive 
value of genetically induced changes of life-history 
features. It is suggested that this type of approach 
may add to the value of life-history studies and 
that an awareness of the possible meanings of 
empirical life-history data may aid in planning 
such studies by insuring that all pertinent informa- 
tion will be recorded. One of the most striking ‘ 
points revealed by this study is the fact that the 
age at which reproduction begins is one of the most 
significant characteristics of a species, although it 
is a datum which is all too frequently not recorded 
in the literature of natural history. 

The number of conceivable life-history patterns 
is essentially infinite, if we judge by the possible 
combinations of the individual features that have 
been observed. Every existing pattern may be 
presumed to have survival value under certain 
environmental conditions, and the writer con- 
cludes that the study of these adaptive values 
represents one of the most neglected aspects of 
biology. 
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pany, New York, Toronto,’ and London. $4.50. 
xxiv + 400 pp. 1953. 
There are few teachers in our liberal arts colleges who 
are not aware of the pressures and disturbances created 
in and by students who, while actually majors in one 
area or another of intellectual endeavor, are to all 
intents and purposes prostituting their educational 
opportunities to more immediate and baser ends. The 
necessity for this trend in our colleges today is often 
pointed out by both educators and students, but the 
expediency of it can have no justifiable basis. It is both 
dangerous and vicious, and, if allowed to continue, can 
only lead to the degradation of our liberal arts colleges 
from their supposed high place in our educational 
system to that level more rightly occupied by the trade 
schools, This point of view does not deny the value of 
the trade schools; rather, it insists that each school has 
different objectives which are attained in different ways. 
The development of prescribed curricula for prepro- 
fessional students in our liberal arts colleges—whether 
openly announced in college catalogs or privately 
endorsed by faculty advisors—profanes the meaning 
of a liberal education, and the publication of the present 
volume is ample evidence that the medical educators 
are not only aware of the developing trend but are 
militantly opposed to it as a discordant factor in the 
intellectual growth of those who are to practice the 
medical arts. Quite apart from the time and effort 


spent by conscientious instructors in getting their 
better students properly located in a suitable medical 
school—no mean consideration in itself—there are 
attitudes engendered in, and effects felt by, students 
who are so narrowly trained, and medical educators are 
cognizant of the need for corrective measures. Indeed, 
this trend must be profoundly disturbing to any faculty 
member who believes that a liberal education is some- 
thing more than a practical and utilitarian preparation 
for a specific career. 

Before we consider the purpose and contents of the 
present volume, it will be well to ask ourselves again 
the meaning and value of a liberal education. Although 
referred specifically to a university rather than a 
college, the words of John Masefield, quoted from the 
February, 1953, issue of The Johns Hopkins Magazine, 
take on a special meaning today. “There are few 
earthly things more beautiful than a university. It is 
a place where those who hate ignorance may strive to 
know, ... where those who perceive the truth may 
strive to make others see, . . . where seekers and learners 
alike, banded together in the search for knowledge, will 
honor thought in all its finer ways, will welcome thinkers 
in distress or in exile, will uphold ever the dignity of 
thought and learning, and will exact standards in these 
things. They give to the young in their impressionable 
years the bond of a lofty purpose shared, . . . of a great 
corporate life whose links will not be loosed until they 
die. They give young people that close companionship 
for which youth longs, and that chance of the endiess 
discussion of the themes which are endless—with- 
out which youth would seem a waste of time. There 
are few earthly things more splendid than a university. 
In these days of broken frontiers and collapsing values, 
misery, when every future looks somewhat grim, and 
every ancient foothold has become something of a 
quagmire, .. . wherever a University stands, it stands 
and shines, ... wherever it exists, the free minds of 
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men, urged on to full and fair enquiry, may still bring 
wisdom into human affairs.” 

These are things for the student to have and to hold; 
these are things which will set the pattern of thought 
and action, and dignify the purposes and ambitions of a 
chosen career. It is small wonder, therefore, that medical 
educators sound an alarm and seek to counteract the 
forces which tend to compress the liberal arts colleges, 
and inevitably its students, into an ever-narrowing 
mold. Can we, however, place the blame fairly on the 
student? I think not, for the student is simply adjusting 
himself to a situation that exists and that, in the face 
of intense competition, must be met head-on. Rather 
the blame xaust be borne by three groups which in- 
fluence him most: (1) the society of which the student is 
a product, and which, with its customary short-sighted 
view, places a higher value on the social and economic 
advantages of a medical career than on the ennobling 
opportunities for humanitarian service; (2) the liberal 
arts colleges themselves, which have not been suffici- 
ently strong to resist the pressures to convert their 
curricula into what is nothing more chan a trade 
school preparation for a future career; and (3) the 
medical schools and the medical profession, which 
through their holier-than-thou attitude, their unvoiced 
but nonetheless rigidly enforced quota system, and 
their vigorously pursued trade union tactics have set 
up a caste of the scientific elite which cannot help but 
attract the impressionable student, qualified or un- 
qualified. 

These groups have combined unwittingly to produce 
an environment which, to say the very least, is highly 
undesirable: educationally, psychologically, and mor- 
ally. The competition for grades takes precedence over 
all else, submerging, or at least distorting, the tradi- 
tional meaning of a liberal arts education; the choice of 
courses is determined not by the student’s interests but 
by the requirements of the various medical schools; the 
senior year, which should witness the culmination of all 
that has preceded it in college, is vitiated by the anxiety 
which arises over acceptance or rejection; finances are 
strained by the necessity of applying to many rather 
than to a few selected medical schools; moral values 
suffer when the student realizes that family ties and 
money so often play a role in acceptance and rejection. 
The top-flight student probably suffers less during this 
period than does the less brilliant man, but the emo- 
tional and mental wastage among students is far too 
great to countenance the present system. 

It is too much to hope that society will alter its cri- 
teria of professional success. The rising costs of medical 
service will simply reinforce present attitudes. There 
are, however, many changes which the colleges and 
medical schools can make and which will alleviate some 
of the ills that now plague students, faculty, and schools. 
A companion volume, Medical Schools in the United 
States at Mid-Century, has dealt with the situation as it 
specifically applies to the medical side of education. The 
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present book, which represents the findings of a two- 
year study of the curricula and methods of 115 liberal 
arts colleges by the Subcommittee on Preprofessional 
Education of the Survey of Medical Education, is 
aimed at the students and faculties of the colleges. Its 


even though obvious, and it is to be hoped that ite 
influence will be felt. The subcommittee has justified 
its task on the initial premise that the preprofessional 
education of the prospective medical student is of vital 
concern to medical educators, but it would not be un- 
reasonable to suppose that additional] reasons lie behind 
this extensive undertaking: first, that the average 
medical student today does not have the undergraduate 
education which best prepares him for a career in 
medicine; and second, that the medical schools them- 
selves recognize that their own house is not in order, 
and that they, in part, are responsible for the fact that 
so many of the preprofessional students follow a 
preparatory course which inevitably will narrow rather 
than widen the horizons of their special profession. The 
medical man is too important a part of our social 
structure to be narrowly trained, for the profession will 
advance only when it is practiced by men of large minds 
and broad vision. A generous education which opposes 
early restriction of thought and action is much more 
likely to produce men of this caliber than that of the 
mere utilitarian practitioner. It should be recognized, 
however, that in making its recommendations, the 
subcommittee is simply adding its approval to a general 
change that is already in the air, for even industry, 
motivated as it is by practical considerations, has indi- 
cated a preference for the broadly trained and mentally 
flexible student, believing that it can more profitably 
and quickly provide on the job whatever specialization 
is necessary. Resistance to change is likely to be en- 
countered from certain professional societies which, 
through an accreditation system, exert a profound and 
restrictive influence even to the Ph.D. level, but med- 
ical educators, as evidenced by this report, are taking a 
more enlightened view. 

The recommendations of the subcommittee are 
eight in number: 

1. No student should be denied the chance to prepare 
for a career in medicine because of color, religion, 
national! origin, or economic status. This statement is 
cause for applause, but it is also a meaningless and 
hypocritical platitude so far as color and religion are 
concerned unless the same principle is extended to 
admittance to medical schools, membership in meJical 
societies, and the right to practice in all hospitals. As to 
economic status, a different problem arises, and the only 
answer for the financially poor student is subsidization 
through scholarships. At present these are totally 
inadequate at the medical school level, although some- 
what better at the coliege level. As a subsidiary recom- 
mendation, the committee also encourages the abolish- 
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ment of a vocational preference quota system, and the 
elimination of premedical curricula. There is, of course, 
no single curriculum which can claim superiority as a 
device for preparing the student for medical school; yet 
students themselves have a way of developing a set of 
courses which through the passage of time take on an 
aura of respectability and authority, a development 
which to a certain extent has its origin in the require- 
ments for admission laid down by medical schools. It is 
the rare student who will follow his own dictates rather 
than those of a medical school, particularly if it is the 
one which he hopes to enter. As to the abolishment of a 
vocational quota system at the level of college admis- 
sion, this is a more difficult problem than first meets the 
eye—and the subcommittee is well aware of it—for 
those universities which have both an undergraduate 
school and a medical school are besieged with applicants 
aspiring to a medical career. Unless care is taken, other 
areas of study suffer a serious loss of students, and the 
flow of ideas among students is inevitably restricted 
and depressed. One of the few ways of insuring an 
equitable distribution of students is the maintenance 
of an intelligent quota system, despite its inherent 
dangers 


2. The subcommittee advises the development of a 
good advisory system not only for the encouragement 
of the good student but for the rechannelling of the 
efforts of the poorer ones into more suitable areas. This 
is a vital need, and it requires time, effort, and interest 
on the part of the advisor in order to be effective. All 
too frequently the undergraduate student is tolerated 
because he is a means to an end, that, namely, of 
providing bread and butter for the scholar whose 
interests are far removed from the student, and it does 
not take the student long to get the feeling that he is a 
nuisance instead of a welcomed companion in scholarly 
work. The misplaced student is quite another problem, 
however, and good counselling service is at a premium. 

3. A broad liberal education is recommended over 
one of a highly specialized and practical nature. A 
major field of interest, which will permit the student to 
come to grips with a subject in a mature and satisfying 
fashion, is considered to be an integral part of this 
liberal education, but the program of specialization 
should not be separated in time from the liberal aspects 
of the student’s intellectual growth. The committee 
argues, and wisely so, that choice of the major should 
under no circumstances be dictated, but rather should 
be determined by the student's interests and the quality 
of the staff prepared to lead the student to mastery of a 
particular field. Seminars, research, and thesis prepara- 
tion are encouraged instead of simply a concentration 
of courses in an area. The present system of acceptance 
into medical schools tends to defeat this program. 
Since the student cannot know until the beginning of his 
final year which of the 81 accredited schools will con- 
sider him just the man they are seeking, he must meet 
the requirements for a variety of schools having a 


THE QUARTERLY REVIEW OF BIOLOGY 


variety of required courses. The student finds it 
difficult to anticipate all of the obstacles likely to be 
thrown in his path, and it is little wonder that at the 
end of his fourth year he winds up with a program that 
is a hodge-podge of this and that. His sampling tech- 
nique is hardly conducive to a directed and integrated 
intellectual growth. Early acceptance by medical 
schools, say by the end of the sophomore year, and a 
reduction in requirements to an absolute and uniform 
minimum, would give the student the last two years in 
which, free of anxieties, he could pursue a much more 
program of study. 

4. A corollary recommendation is that the 4-year 
undergraduate program is much to be preferred over a 
2-year or 3-year preparation. It follows from what has 
been stated above that the senior year is a culminating 
one in which reasonable mastery of a particular subject 
has been achieved at the same time that the liberal 
aspects of the program have been proceeding apace. A 
2-year or 3-year program is to be discouraged. Intellec- 
tual maturity can scarcely be achieved in this time, the 
student could undertake no concentrated study of a 
field of interest, and only norma! course work is possible. 
The committee is very well aware of the fact that out- 
side the field of the major, the level of course work is all 
too frequently elementary and lacking in challenge. 

5. Courses duplicated in medical schools are not 
recommended, while those such as psychology and the 
biological courses emphasizing modern points of view 
are considered desirable. Stress is given to those courses 
such as writing and speech which deal with the arts of 
communication. Anatomy, mammalian physiology, 
histology, and bacteriology are consequently deempha- 
sized, although the quality of teaching and point of view 
of the instructor can make all the difference in the 
world between a static and a dynamic course. 

6. Outside activities by students are considered to be 
as necessary for development as are the more formal 
aspects of coursework, but that a judicious balance is 
equally necessary is obvious to everyone except the 
impressionable undergraduate. 

The two remaining recommendations deal with 
liaison between the colleges and the medical schools, 
and with the promotion of good teaching. Both are 
important parts of a coordinated educational program, 
and both could stand further implementation. 

In appraising the book as a whole, it is quite clear 
that the subcommittee has focussed its attention on a 
problem that has long needed clarification not only in 
so far as it concerns the preprofessional education of 
prospective medica] students but also as it concerns the 
role of the colleges in the liberal training of all pro- 
fessional men. The colleges occupy too important a 
position in our national structure to be subordinated 
to the expediency of immediate and utilitarian ends, 
and while the recommendations made are obvious, in 
the sense that they revolve around the heart and soul 
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of a truly liberal education, they are sufficiently worthy 
to demand continued scrutiny and reemphasis if only 
to prevent the degradation of the liberal arts program. 
It is therefore encouraging that in this case the crit- 
icisms, both destructive and constructive, come from a 
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Tue Minp AnD THE Eye. A Study of the Biologist’s 
Stand point. 

By Agnes Arber. Cambridge University Press, New 

York. $3.00. xii+ 146pp. 1954. 
Miss Arber has long enjoyed an enviable reputation as 
a plant morphologist. Her last book, The Natural 
Philosophy of Plant Form, indicated that her perception 
was equally keen and her penetration equally deep when 
she turned her attention to philosophical thought. The 
present volume continues this trend, her inquiry now 
being directed toward a general analysis of the nature 
of biological research and a consideration of the bases 
of biological thinking. These two aspects constitute 
Parts I and II, which together cover some 125 pages. 

In Part I, Miss Arber has characterized biological 
research as consisting of five essential steps, their 
nature and logical sequence being such that one can 
readily agree with her classification. Put briefly, they 
are as follows: (1) the determination and selection of a 
problem which appears capable of solution; (2) collec- 
tion and organization of relevant data; (3) the interpre- 
tation of the accumulated evidence; (4) further testing 
of the conclusions drawn; and (5) the communication of 
these results, thoughts, and hypotheses to the outside 
world. As the author emphasizes and as every thinking 
scientist recognizes, these constitute the heart and soul 
of scientific methodism, and one may well ask why the 
obvious has been labored. I can only say that a reading 
of Part I will convince even the most skeptical that 
Miss Arber has beautifully and succinctly voiced a 
pattern of scientific procedure which the clear thinker 
would instinctively follow but which many need to 
cultivate if their tedious hours in the laboratory are to 
bear fruit. It is an exposition which will bear rereading 
many times, and I for one would place these 50 or so 
pages high on the reading list of any student who 
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professional group farsighted enough to see the whole of 
education in its proper perspective. It is a book that 
should be on the desk of anyone who is concerned with 
the education of the American youth at all of its various 
levels. 
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contemplates or is beginning a career of research. Even 
those of us who consider ourselves comfortably settled 
in a chosen area of scholarship could derive profit and 
stimulation from the reflective mood engendered by the 
author’s subtle handling of these deceptively simple 
rules of research. To convey the impression, however, 
that Miss Arber has only set down a logical mental 
procedure for the researcher to follow would do her a 
grave injustice. These pages bear an imprint that is 
undeniably her own, and that reflects a mature and 
facile mind, enriched with and varied by scientific and 
philosophical experience. 

While the first part of this volume is concerned with 
the mental processes involved in the solution of the 
immediate problem at hand, the latter half deals with a 
sixth and final step that carries the investigator beyond 
these limited boundaries. This step, which Agnes Arber 
calls contemplation and which she considers a culminat- 
ing and necessary phase, centers around the search for 
broader contexts into which immediate truths, in so 
far as they can be comprehended, are to be fitted. It is 
a step which involves synthesis rather than analysis; 
which more often than not deals with the abstract 
rather than with the concrete; which seeks unity and 
simplicity within diversity and complexity; which 
stems from an inner urge of man, the microcosm, for 
integration with the universe, the macrocosm; and 
which leads in matured minds to an inner calm and, 
when voiced, to broad and lasting generalizations, but 
in small minds to frustration or a blind acceptance of 
platitudes. Whether metaphysical overtones are heard 
in the “music of the spheres” will, of course, depend 
upon the individual, The author feels that biological 
thought has much to offer to this segment of philo- 
sophical thought, a contribution which can return in 
kind “the often unrecognized largesse which it [biology] 
has received, throughout the ages, from philosophy.” 
In no small measure Miss Arber has repaid her philo- 
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sophical obligations with the publication of this com- 
mendable volume. 
C. P. Swanson 


Tue Art or Screntiric INVESTIGATION. 

By W. I. B. Beveridge. W.W. Norton & Company, 
New York. $3.00. xii + 171 pp. + 4 pl. 1950. 
Tue Privcreces or Screntiric RESEARCH. 

By Paul Freedman. Public Affairs Press, Washing- 
ton. $3.25. 222 pp. 1950. 

These two books are designed principally for young men 
and women just starting out on a career of research. 
Both are excellent in conveying the philosophy and 
principles of scientific research. However, it is difficult 
to understand why books dealing with the principles of 
scientific research should be needed, since as a rule 
those for whom they are intended seldom read them, 
while those who read them are fully steeped in the 
philosophy. Both of the books are weli written. I myself 


prefer the monograph by Freedman. 


Davi B. Tyier 
Se 


Bioiocy for Pharmaceutical Students and Others. 
Edition. 
By S. Mangham and A. R. Hockley. Bailliére, 
Tindall, & Cox, Covent Garden; Williams & Wilkins 
Company, Baltimore. $6.50. viii + 634 pp.,; ill 
1951. 
Tue Principces or GeneRAL BioLocy. 
By Mary S. Gardiner. The Macmillan Company, 
New York. $5.25. xvi + 657 pp.; ill. 1952. 
FUNDAMENTALS OF Bi0Locy. 
Edited by M. J. Harbaugh and A. L. Goodrich; Con- 
tributors, P. L. Gainey, M. J. Harbaugh, R. H. Painter, 
A. L. Goodrich, H. H. Haymaker, and E. J. Wimmer. 
The Blakiston Company, New York and Toronto. 
$6.00. x + 611 pp. + 1 pl; text ill. 1953. 
Tue Biotic Wortp anp Man. 
By Lorus J. Milne and Margery J. Milne. Prentice- 
Hall, New York. $6.75. xiv + 588 pp. + 232 pl.; 
text ill. 1952. 
Tae Homan Orncanism AND THE Wortp or Lure. 
Revised Edition. 
By Clarence W. Young and G. Ledyard Stebbins; with 
the editorial assistance of Richard M. Eakin and E. R. 
Hali; illustrations by Louise Bush. Harper & Bros., 
New York. $6.00. xiv + 897 pp.;ill. 1951. 
MAN AND THE Livinc Worip. Second Edition. 
By E. E. Stanford. The Macmillan Company, New 
York. $5.50. xiv + 863 pp.; ill. 1951. 
Founpations oF Brovocy. Seventh Edition. 
By Lorande Loss Woodruff and George Alfred Baitsell. 
The Macmillan Company, New York. $5.50. xiv + 
719 pp.; ill. 1951. 
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General Brotocy. Third Edition. 

By Perry D. Strausbaugh and Bernal R. Weimer. 

John Wiley & Sons, New York; Chapman & Hall, 

London. $6.00. viii + 813 pp. + 20 pl. text ill. 

1952. 

Generar Brotocy. Fourth Edition. 

By James Watt Mavor. The Macmillan Company, 

New York. $5.75. xiv + 875 pp.; ill. 1952. 
Cottece Biowocy. Fourth Edition. 

By Walter H. Wellhouse and George O. Hendrickson. 

Iowa State College Press, Ames. $4.00. viii + 371 

pp.; ill. 1951. 

The varied approaches to college courses in general 
biology are reflected in some of the textbooks which 
have appeared in recent months. New textbooks in the 
subject and revisions of older ones appear frequently, 
and few instructors can hope to examine all of them. 

While courses in general chemistry or general physics 
are taken primarily by students who have an inclination 
toward science, the general biology course is commonly 
taken by, and often required of, the “arts” student as 
well as the beginning biologist. The problem of how 
“general” a course in general biology should be arises 
continually, and some institutions have arrived at the 
somewhat unhappy solution of offering one general 
biology course for science majors and another, some- 
what diluted version, for the non-science majors. The 
assumption is that any college graduate, in order to have 
experienced the minima of a general education, should 
have an appreciation of the living world and man’s 
place therein. 

The concept of general biology as comprising “one 
semester of zoology, one semester of botany” is not as 
common today as formerly. Such a sequence, which al- 
ways includes extensive duplication, is giving way to 
the year-long course which emphasizes the fundamental 


presented as general features of the entire biotic world, 
and the course becomes one of principles rather than of 
a series of type forms illustrating increasing morpho- 
logical and physiological complexity. The study of the 
biology of man is receiving more attention in general 
textbooks, as is indicated in some of the titles. 

The shift of emphasis in the introductory courses has 
been in many cases accompanied by the feeling that the 
prospective scientist should receive the same broad 
purview of the field as a future layman, with specializa- 
tion coming later. In harmony with this trend, 
classification has been relegated to a relatively insignif- 
icant position in some textbooks, so as virtually to 
eliminate that frame of reference within which an 
author moves so freely, but which the neophyte finds 
incomprehensible. In such textbooks, a synopsis of the 
plant and anima] kingdoms has usually been appended, 
but the conscious avoidance of technical classification 
in the text itself, and the substitution of more popular 
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terminology to refer to the various taxa, creates a 
chasm which only the very able student is able to 


Characteristic of the more traditional presentation 
is the textbook by Mangham and Hockley. Even 
though designed for the pharmaceutical student, the 
text would have general applicability. Major attention 
is afforded plant anatomy and physiology, possibly be- 
cause of the book’s original purpose, while the treat- 
ment of non-vertebrates is limited to several representa- 
tive forms. The section on vertebrates utilizes the 
comparative approach, and is quite satisfactory except 
for any specific consideration of the human being. The 
embryology of the frog and chick is discussed, and into 
a single chapter are compressed the main features of 
“evolution, variation, and heredity;” this arrangement, 
at best inadequate, completely abnegates the possibility 
Sa teeatll Tea rial camaed aeean Te ae or 
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Goodrich, and Milne and Milne, respectively, all adopt 
an approach which emphasizes the similarities among 
living organisms rather than their differences. Although 
possibly their book is the least attractive of the three, 
Harbaugh and Goodrich have achieved the closest 
integration of plant and animal forms within a set of 
principles and concepts. This success may be due to the 
fact that the book is the result of close cooperation 
within a committee of six (including the two editors) 
representing several biological specialties. 

Mary Gardiner and the Milnes present their material 
on double-column pages of large size, and the latter 
work is especially outstanding from the standpoint of 
illustration. In addition to the excellent diagrams and 
line drawings throughout the text, the Milnes have 
included ten collections of 
making this the best-illustrated text available. The 
individual chapters are well-conceived and expertly 
written. The schemes of photosynthesis and polysac- 
charide relationships are given in terms of the “1951 
model,” thus avoiding the impression common in 
beginning textbooks that all is known about these 
topics. The authors give a great deal of attention to 
evolution (over eleven per cent of the book), as well as 
more than adequate coverage of adaptation, ecology, 
economic biology, and conservation. 

Gardiner’s book, although using a “principles” 
approach, gives considerable attention to morphology 
in one of the four sections of the book, The Organization 
of Biological Systems. Thus she supplies an excellent 
basis for the functional considerations taken up in the 
next section. Although most authors would recognize 
the necessity for including preliminary information 
about the physical and chemical basis of the natural 
world, Gardiner does this in a most pleasing way in the 
first section of the text. The synopsis of the plant and 
animal kingdoms suffers from its format, which does 
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not indicate the inclusion of the lower categories of 
classification within the higher ones; indentation of the 
lower categories would make the entire chart more 
meaningful to the beginner. The fourth major section of 
the book, on the evolution of biological systems, in- 
cludes but a single chapter; the development of the 
doctrine of evolution is primarily along historical lines, 
and although well-written, the section concerning our 
present level of knowledge is somewhat too brief a 
summary to be convincing. 

The two textbooks which emphasize the biology of 
man (Man and the Living World, and The Human 
Organism and the World of Life) initially appeared 
between 1938 and 1942, and have now undergone their 
first revisions. Of these, the Young and Stebbins is the 
most anthropocentric, with two-thirds of the book 
devoted primarily to man. Several chapters are de- 
voted to psychology, and such topics as motivation 
and emotional adjustment are considered as closely 
integrated aspects of human biology—which they 
certainly are. While human biology is correlated briefly 
with that of the lower animals throughout the first 
section of the text, the remainder of the book deals 
more fully with the other inhabitants of the biotic 
world as well as some of the more general aspects of 
biology. Some new chapters (on diet, conservation, and 
history and method in biology) have been added, and 
the text has undergone a genera] expansion. Chapter 
summaries and glossaries have been retained, and ques- 
tion lists are provided to aid the student. 

About one-quarter of Stanford’s text deals specifi- 
cally with the biology of man, although much of the 
remainder stresses human interests or concerns. Both 
the animal and plant kingdoms receive adequate atten- 
tion, as do the treatments of genetics and evolution. 
Considerations of the soil, crop plants, and domestic 
animals supplement the sections on forest resources and 
conservation. Throughout, the emphasis is upon those 
aspects of the living world which directly affect the 
life and well-being of man. 

The four remaining books (Mavor, Strausbaugh and 
Weimer, Wellhouse and Hendrickson, Woodruff and 
Baitsell) are all “general” biology textbooks in the 
broader sense of the term. They attempt to give a well- 
rounded treatment of the entire field, preferring to let 
man fit into his rightful place in the world of life. While 
the treatment is frequently along the lines of a “‘prin- 


The veteran of this group is Woodruff’s Foundations 
of Biology, which has gone through 7 editions since its 
appearance in 1922, the present one having been pre- 
pared by George A. Baitsell, a colleague of the late 
Professor Woodruff at Yale. The book has undergone 
some expansion and rearrangement, but retains its 
essential nature and value. The appendix includes an 
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extensive bibliography, a glossary, and synopses of the 
plant and animal kingdoms. 

There is much to be said for the compromise effected 
by Strausbaugh and Weimer. The first half of their 
book considers the principles of biology as they apply 
to all living organisms. The remainder of the text 
presents a thorough survey of the animal and plant 
kingdoms, concluding with chapters on ecology, the 
nature and origin of life, and evolution. A series of 20 
colored plates enhances the high quality of the text 
illustrations, and a glossary has been incorporated into 
the index. 

Mavor’s General Biology employs a somewhat differ- 
ent approach. After introductory material and a con- 
sideration of classification, the cell doctrine and proto- 
plasm, two extensive sections deal with the biology of 
plants and invertebrates; these comprise half the book. 
Here the “phylogenetic” approach is used to introduce, 
illustrate, and amplify biological principles at the 
various levels of organization. Another section, about 
one-fifth of the book, considers the anatomy and physi- 
ology of the vertebrates, as exemplified in the frog and 
man. The final chapters concern embryology, genetics, 
and evolution, plus a well-conceived chapter on ecology, 
in which the biotic interrelationships of two typical 
ecological communities (a temperate deciduous forest 
and a fresh-water pond) are described. Topical outlines 
and question lists conclude each chapter, and the 
appendix includes the usual synoptic tables of the 
kingdoms, as well as reference and background material 
in chemistry and a glossary. The latter is especially 
commendable, since it lists the more common Greek and 
Latin roots, and gives the derivation of each technical 
term defined. 

Although explicitly written for the general college 
student, the textbook written by Wellhouse and 
Hendrickson is not a “principles’’ approach, nor is it 
well-rounded. Animals get fair treatment, but no 
plants above the thallophytes are considered. The 
treatment of chordate anatomy and physiology is 
based upon the frog, and man receives only incidental 
attention. The treatment of evolution is brief and un- 
satisfactory, since only the history of animal life on the 
earth is considered. Since there is an obvious bias in 
favor of animal life, the advisable thing to do would be 
to eliminate the remaining botanical material and 
entitle it outright a textbook of zoology. 

It is interesting to note that the conversion to the 
newer concepts in plant taxonomy has been anything 
but universal in this group of textbooks. Some authors 
specifically state that they are retaining the Engler and 
Prantl classification, while others do so tacitly. The 
earlier quadri-divisional scheme certainly possesses a 
practical applicability and teachability that the more 
phylogenetic natural classification of Tippo lacks. 

The instructor of the college general biology course 
thus has a wide choice of textbooks, with varying 
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emphasis, length, and attention to detail. That the 
ideal textbook has already been written is an opinion 
reserved for the textbook authors themselves. 


Frank C. Erk 
BS 


MAN AND THE BioLocica Worip. Second Edition. 
By J. Speed Rogers, Theodore H. Hubbell, and C. 
Francis Byers; with illustrations by William L. 
Brudon. McGraw-Hill Book Company: New York, 
Toronto, and London. $5.75. xiv + 690 pp.; ill. 
1952. 

Since the major aim of science is “to reduce the apparent 
complexity of natural phenomena to some simple 
fundamental ideas and relations” and since efficient 
management of scientific knowledge depends upon an 
understanding of existing theories plus an understand- 
ing of the interactions between facts and theories, it is 
reasonable to expect that elementary textbooks of 
science will give as full an expression to these aspects of 
science as their subject matter permits. The facts of 
biology gain their unity, such as exists, from four major 
theories—the theories of evolution, of the cell, of 
biogenesis, and of genetics. Since biology in many 
ways is a very young science, one finds in biology, in 
addition to theory, many generalizations by simple 
addition and many miscellaneous collections of facts 
that are poorly integrated in any manner. 

When one examines the textbook by Rogers, Hubbell, 
and Byers with these things in mind, one finds much 
to be desired. Most of their failures are shared by 
nearly all biology textbooks, and consequently the 
criticisms can be softened by considering the times in 
which we operate. 

Chapter One discusses briefly the four parts into 
which the book is divided: The Individual Organism; 
The Continuity of the Race; The Changing Generations: 
The Evolution of Life in Time and Space; and The 
Economic and Social Interrelations of Organisms. Also 
briefly discussed are scientific method and the cell 
theory. ; 

The discussion of scientific method, while somewhat 
better than those found in most elementary biology, 
botany, or zoology textbooks, does not show that the 
authors have studied this subject sufficiently. If authors 
insist on discussing scientific method in the first chapter, 
they would do well to follow Conant’s discussion in 
section three of his Foreword to the Harvard Case 
Histories. The brief discussion of the cell theory as an 
example of scientific method is inadequate, and the 
inadequacies are not sufficiently taken care of in later 
discussions of the cell or in those places where the cell 
theory is intertwined with other subjects. Since the cell 
theory is one of the four major concepts in biology and 
since it has been used as in example of scientific method, 
it should have had better treatment. A bit of history, a 
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description of a generalized cell, a description of some 
different kinds of cells, and descriptions of mitosis and 
meiosis, are not sufficient. Had these subjects, however, 
been used explicitly to illustrate general characteristics 
of good scientific theory (see Holton, G., Concepts and 
Theories in Physical Science, p. 138 ff.), they might 
have given method and facts more meaning and have 
left the student with some view to the future develop- 
ment of this still growing theory. 

Chapters 2 to 9 deal with human anatomy and physi- 
ology. The two subjects are intertwined in an interest- 
ing and efficient way. One feels the strength of the 
authors here in all subjects except in a few things that 
are largely biochemical. A simpler terminology for 
digestive enzymes is now in use by biochemists (see 
Baldwin, E., Dynamic Aspects of Biochemistry, 2nd ed.), 
and this could well be used in elementary biology 
textbooks. Chapters 9 to 12 describe in the usual way 
the structures and functions of the higher plants. 

A presentation of “man” in the early chapters of 
biology books is becoming a habit that should be 
thoroughly examined. Pedagogic “reasons” determine 
this order. If efficiency in the presentation of subject 
matter in the framework of theory were the aim of 
biology teaching, and it should be, would we choose to 
put man first? Probably not. We would develop theory 
and other generalizations first by choosing the most 
economical pathways. These pathways more often 
than not lead through the simpler organisms. The 
statements about man can be equally well applied to 
the higher plants. 

Chapter 13 is a quick survey of different animals and 
plants to point out “variety of structure versus uni- 
formity of function.” It is an interesting and useful 
chapter. The authors might have generalized more 
widely the functions of moist membranes in contact 
with the environment and the surface-volume ratios. 

The discussion of the reproduction of animals and 
plants in chapters 14 to 18 reports these subjects in 
excellent fashion. Economy was achieved by starting 
with lower forms and leading through man and the 
flowering plants. The authors could have used the de- 
velopment of the theory of biogenesis to illustrate 
scientific method. They did not even name this funda- 
mental concept of biology nor is it in their index! 

Heredity is discussed in a traditional and satisfactory 
way in chapters 18 to 23. It is surprising that blood 
group inheritance was left out of the chapter on human 
heredity and is barely mentioned in a later discussion 
on races. 

Since evolution is the most important theory in 
biology, the space occupied by it in the next 9 chapters 
is justified, but the reader will probably agree that the 
repetition of similar types of evidence from different 
groups of animals is over-extended. Scientific method 
enters into the discussion in several excellent ways, and 
it is good to find Occam’s razor in an elementary text- 
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book. The great emphasis upon “the fact of evolution” 
is hardly necessary, any more than one needs to empha- 
size the fact of the presence of galaxies outside of our 
own in the study of astronomy. Had the authors 
developed more adequately an understanding of science 
in general, they could better treat of fact and theory in 
this discussion. 

The discussions on geology and fossils, and also the 
chart, lead one to believe that the eras are separated in 
time by world-wide upheavals. This, the geologists say, 
is an old concept that is no longer held. Since the great 
revolutions are dwelt upon (see pp. 391 to 395, 402, 404, 
413, 417, 419, and 455), this is a serious error and it is 
difficult to know why it was so strongly propagated. 

The chapter on the evolution of plants is an excellent 
brief treatment of the subject. A 2-page discussion of the 
origin of life introduces this chapter. In a discussion of 
this length Oparin’s views should not have been 
omitted. 

In the discussion of prehistoric man alternative 
hypotheses on the origin of man are discussed. This 
treatment of subject matter could well have been 
exploited in dozens of places in the book in order to 
show one aspect of scientific method at work. Carlson 
and Johnson in their elementary textbook on human 
physiology have set a pattern for this type of discussion, 
and their pattern could well be copied by textbook 
writers to the advantage of biology. 

The chapters on the evolution of animals and on 
man are of the sort that make the book especially 
useful for the teacher who may wish to slant his course 
toward anthropology. This is good because most books 
do not reach far in this direction. 

The 2 chapters on ecology are interesting and cover 
the subject well. The “energy cycle” is much empha- 
sized. Is it not more reasonable, inasmuch as the authors 
themselves say that the energy cycle is noncyclic, to 
talk of the “energy line,” in order to avoid confusion 
with carbon and other cycles? The authors do not give 
a discussion of the growth curve of individuals or 
populations. This general, useful concept should not 
be omitted. 

Discussions of the classification of plants and animals 
are placed in an appendix. This has some good points. 
It makes for ready reference; it clears the way for a 
more organized discussion of the major concepts of 
biology; and it gives greater emphasis to those subjects 
which are more important in modern biology, but still 
retains the tool without which modern biology could 
not well exist. 

In general, this book is aimed at the good students, 
but it fails to meet this general aim by the omission of 
references, although many books are mentioned in the 
text. No questions or study helps are included. The 
illustrations are very good. The photographic repro- 
ductions are excellent with only a few exceptions. 

Ratpa W. Lewis 
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Szconpary Science Epucation. 

By Harrington Wells. McGraw-Hill Book Company, 

New York, Toronto, and London. $4.50. xi + 367 

pp.; ill. 1952. 

This new textbook is meant for secondary-science 
teachers-in-training and for in-service teachers who 
are taking “refresher” courses. It consists of two parts: 
Theory and Practice; and Resource Aids. Part I in- 
cludes chapters on The Integrated Science Program, 
Science and the Scientific Method, General Science, 
General Biology, Social Biology, Botany, Zoology, 
Chemistry, Physics, and Evaluation and Diagnosis. 
Part II lists sources of audio-visual aids, equipment and 
supplies, useful magazines, pamphlets, posters, etc., 
and closes with 2 rather extensive bibliographies: one 
dealing with professional methods, the other with 
subject content. 

The author expects students who use this textbook 
to have (1) a prerequisite technica! training (for biology 
majors he calls for “a thorough grounding in plant and 
animal taxonomy, morphology, physiology, ecology, 
and economics” and for physical science majors, 


and (2) a mature point of view and breadth of concept 
that come from the study of modern psychology, 
sociology, economics, history, English, and experience 
in the applied arts. 

Three themes pervade the text: (1) science-social 
science interdependence, (2) physical science-life 
science coordination, and (3) community-industry 
coordination. 

The author admits that “general friction and mutual 
distrust” often exist “between the faculties of our 
schools of education and the men and women of science.’’ 
He says the avowed purpose of the professor of science 
education is to “effect a merger” between the points of 
view of the two groups. But the author seems to have 
missed the basic difficulty that makes for this “general 
friction and mutual! distrust.” Men and women of sci- 
ence cannot look with complacency at.a situation where 
science teachers all too often enter their careers in sec- 
ondary schools without the prerequisite technical train- 
ing they need. For example, certificated biology teachers 
are often lacking even in skill with the microscope. Why? 
Because they have had tospend so much of their college 
time meeting the “education” requirements for certifi- 
cation (£0 hours or more in many states) that they 
simply could not take many courses in science, in addi- 
tion to required courses such as English or history. 

Scientists would agree with the author that mastery 
of a special field of science does not necessarily make a 
scientist a good teacher. But scientists would also insist 
that courses in education cannot make good science 
teachers of those who lack adequate technical training 
in science. The current emphasis on education courses 
to such an extent that, at least in many cases, insuffi- 
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cient time remains to get adequate technical training 
must continue to be questioned by scientists who are 
concerned about effective science teaching in secondary 
schools. 

For those teachers-in-training who have had ade- 
quate training in science, this text should prove useful. 
To in-service teachers of science in secondary schools, 
Part II on Resource Aids should be especially helpful. 


Eta Tuea Smita 
we 


Survey or Brorocicar Procress. Volume II. 
Editor-in-Chief, George S. Avery, Jr., assisted by 10 
Editors, and an Advisory Board of 5. Academic Press, 
New York. $7.00. x + 333 pp.; ill. 19952. 

The 8 reviews in this volume represent a fair cross- 
section of recent developments in certain aspects of 
biology. It is not to be expected that they could survey 
the whole of biology at one time, but wise planning in 
subsequent volumes of the series may enable a reader, 
over the space of some years, to obtain a really good 
view of biological progress. 

The areas covered are as follows: Effects of Radia- 
tions on Biological Systems (A. H. Sparrow and B. A. 
Rubin); Progress in Human Genetics (H. Kalmus); 
Biological Oceanography (Gordon A. Riley); Morpho- 
genesis in Plants (Erwin Binning); The Control of 
Plant Growth by the Use of Special Chemicals, with 
Particular Emphasis on Plant Hormones (Louis G. 
Nickell); Histochemistry (Florence Moog); The Fine 
Structure of Protoplasm (L. H. Bretschneider); and 
Physiology of Reproduction in Plants (Aubrey W. 
Naylor). 

In certain cases the reviews have suffered because the 
authors undertook to survey too vast an area, and as a 
result have skimmed the surface like a dragon-fly, 
touching it only here and there. Other authors have 
been somewhat arbitrary about which topics to treat 
and which to omit. The reader is also tempted to make 
comparisons with the contributions to the series Science 
in Progress, made up of the Sigma Xi lectures, and on 
that basis to conclude that not all general scientific 
articles need be dull or over-technical. Yet notwith- 
standing its shortcomings, this is a valuable book in a 
series that in time should supplement the Biological 
Reviews and the Quarterly Review of Biology in aiding 
hard-pressed biologists to broaden their knowledge of 
the increasingly varied and technica] branches of their 
subject. Most nearly, the present series seems to fill the 
place in English of such German series as Fortschritte 
der Zoologie and Ergebnisse der Biologie. It is especially 
gratifying, therefore, to see that in this second volume 
of the Survey of Biological Progress, two noted European 
contributors have been included. 

Bentiey Grass 
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Moperne Brorocre. Festschrift zum 60. Geburtstag von 
Hans Nachtsheim. 

Edited by H. Griineberg and W. Ulrich. F.W. Peters, 

Berlin. DM. 43.—(cloth); DM. 39.—(paper). 287 

pp. + 4 pl; text ill. 1950. 
In addition to a short biography of Nachtsheim and his 
bibliography, this festschrift includes 18 cont:buted 
papers of widely varied nature. Brief accounts of origi- 
nal work include: G. Dahlberg, Thymus und Fettlei- 
bigkeit bei Mausen; G. Geipel, Ein Beitrag zur Frage 
der Erblichkeit menschlicher Hautleistenmerkmale; 
R. B. Goldschmidt, A remarkable structure in the 
ovocytes of a fish; H. Grtineberg, Skeletal Polymor- 
phism in the Mouse; W. Landauer, Genetic and devel- 
opmental relations of the mutations for polydactylous, 
duplicate and diplopod toes of fowl; H. Liers, Uber 
genetische Versuche mit Kontaktinsektiziden an Droso- 
phila; C. Steffens, Identifizierung von Kriegsfindelkin- 
dern mit Hilfe von erbbiologischen Ahnlichkeitsgutach- 
ten; C. Stern and E. R. Sherwood, The migration of 
testis sheath cells in Drosophila virilis. Somewhat 
longer research papers are those by P. B. Sawin and D. 
B. Dietz, Morphogenetic studies of the rabbit (15 pp.), 
and by B. E. Wolf, Uber die Entstehung von accessoris- 
chen Kernen im Ei von Phryne fenesiralis (24 pp.). The 
remaining 8 contributions are essentially review papers, 
most of them of considerable value and of a type suit- 
able for such a journal as the Quarterly Review of Biol- 
ogy. These include: K. Ganther, Okologische und funk- 
tionelle Anmerkungen zur Frage des Nahrungserwerbes 
bei Tiefseefischen, mit einem Exkurs tiber die dkologis- 
chen Zonen und Nischen (39 pp.); K. Ganther, Phylo- 
genetik, Teleologie und Freiheit (37 pp.); G. Heberer, 
Das Prisapiens-Problem (32 pp.); K. Herter, Vom 
Lernvermégen der Fische (17 pp.); H. Kappert, Bo- 
tanische Untersuchungen zur Erblichkeit der Polyem- 
bryonie (15 pp.); K. Saller, Der Begriff der Anthro- 
pologie (10 pp.); W. Ulrich, Begriff und Einteilung der 
Protozoen (10 pp.); and S. Wright, Population structure 
as a factor in evolution (14 pp.). 


So 


PROBLEM: DI SISTEMATICA BIOLOGICA. 

By Sergio Beer and Alfredo Sacchetti. Ediszioni Scien- 
tifiche Einaudi, Torino. L. 8000. 671 pp. + 17 pl. 
+ 2 folding charts; text ill. 1952. 

This extensive discussion of the problems of systematic 
biology is a contribution written jointly by a biologist 
and a physical anthropologist. Beer’s primary interest 
is the morphology, systematics, and biology of insects; 
he has been especially occupied with the study of color- 
patterns in the butterflies. Sacchetti, who left Italy for 
the Argentine in 1949, is a physical anthropologist with 
a particular interest in biometrics. The contents of the 
volume reflect very distinctly the dual interests of its 
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two authors. It may be a trifle unfair to them both that 
their book should be evaluated by a reviewer who con- 
centrates in the field of neither. But if there are any 
problems central to all biology that are of vital and 
general importance to workers in each of its constituent 
areas, they are surely those which concern the specifica- 
tion of that primary biological entity, the organism, in 
its relationship to other organisms. 

Approximately the first half of the book is by Beer, 
and it presents a detailed historical and analytical ac- 
count of the problems besetting the systematist who 
labors to derive a natural system of classification in the 
conviction that such a natural scheme is of fundamental 
evolutionary significance. The discussion is long and 
full. While it attempts to treat its subject-matter from 
varied points of view, it remains intrinsically an exposi- 
tion of the morphologist’s argument. One rubs one’s eyes 
in incredulity, for instance, on finding a sentence which 
mentions the racial significance of the Rh factor and is 
immediately followed by an assertion that neither pH 
nor rH; can be considered to represent general taxo- 
nomic criteria. 

The latter half of the book, which is mainly Sac- 
chetti’s, proposes what this author considers a “‘demo- 
genetic” solution to the problems of relating the organ- 
ism to its taxonomic level. The validity of his individual 
mathematical formulations can of course be judged only 
by the specialized biometrician. The general biologist, 
at the risk of being classified statistically at the level of 
the die-hard, may find it difficult to swallow a mathe- 
matical generalization, no matter how brilliant, which 
for instance deprives human femoral torsion of the 
mechanico-functional significance which a long series 
of earlier biological studies has attributed to it. The 
essence of the biometric approach must be that, though 
it adds a statistical description of known conditions to 
analyses of them couched in other terms, it supplements 
these rather than substitutes for them completely. 

It is the fault of the world we inhabit rather than of 
the authors themselves that the writing of this book had 
to be accomplished in a kind of literary vacuum, but it 
is nonetheless unfortunate that the non-Italian litera- 
ture of the war and post-war years has not been ade- 
quately covered. A bibliography of almost a thousand 
titles includes as its latest reference to the investigations 
of Sewall Wright a work dated 1941; the latest reference 
to Dobzhansky’s is dated 1941, to Goldschmidt’s 1940, 
to Schindewolf’s 1937, to Haldane’s 1932. While Ken- 
neth Mather’s Biometrical Genetics (1949) is listed in the 
bibliography, it receives in the text only one brief foot- 
note reference. 

With these reservations, the importance of the pres- 
ent volume is its recognition of the fact that a central 
problem of systematics may be dealt with statistically; 
and from this point of view it must be taken seriously. 


It is a very heavy book. 
Jane OPPENHEIMER 
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Two Roaps To Truta. A Basis for Unity under the 
Great Tradition. 
By Edmund W. Sinnott. The Viking Press, New 
York. $3.50. xii + 241 pp. 1953. 
The conclusions of scientific materialism emphasize the 
need for reconciling the rational concepts of the sciences 
with our ancient religious beliefs which developed in a 
prescientific age; and force us to reexamine our ideals. 
The author, a distinguished biologist, helps the reader 
to clear away the venerable rubbish of the past and the 
bigotries of the present and to discover a common foun- 
dation of enlightened belief and faith on which he can 
build his own philosophy. We are shown how both reason 
and spiritual insight are valid means for reaching the 
truth; reason and spirit are the pillars that support our 
Great Tradition. These two roads are not so different 
after all, but simply two levels of the process by which 
a living system learns what is around it. We should re- 
joice in these differences between the disciplines; from 
tension between them character is born. This is indeed 
a helpful book. 

Rosert L. PENDLETON 
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Tue Works or Georce Berke ey, Bisnor or CLoYNe. 
Volume Five: Siris; Three Letters to Thomas Prior; A 
Letter to the Reo. Dr. Hales; Farther Thoughts on Tar- 
Water; Varia. Volume Six: Passive Obedience; Advice 
to Tories Who have taken the Oaths; An Essay towards 
preventing the Ruin of Great Brilain; The Querist; A 
Discourse addressed to Magistrates; Two Letters on the 
Occasion of the Jacobite Rebellion, 1745; A Word to the 
Wise; Maxims concerning Patriotism. 

Edited by T. E. Jessop. Thomas Nelson & Sons, 

London, Edinburgh, Paris, Melbourne, Toronto, and 

NewYork. Ws. per vol. (V) xii + 235pp. (VI) viii 

+ 255 pp. 1953. 
Siris and its sequels in Volume Five of Berkeley’s 
Works are of some interest to biologists, for they deal 
with the nature and medicinal virtues of tar-water. Un- 
fortunately, Berkeley’s ideas of botany, chemistry, and 
medicine are not as original as his New Theory of Vision 
or his philosophy; but they present nevertheless an 
interesting picture of the scientific outlook of the aver- 
age intelligent man of the 18th century in Great Britain. 
Pine-tar was evidently one of Nature’s remedies, a safe 
substitute for soap, opium, or mercury, and especially 
recommended for sedentary scholars. It is also worth 
seeing how a consideration of the virtues of tar-water 
could lead the mind to contemplation of the philosophy 
of Nature, and thence to the dependence of the world 
on God. 

The most interesting thing in Volume Six, a miscel- 
lany about current social situations in the early 18th 
century, is to observe that concern about loyalty oaths 
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isno new thing, and that in those days it was the Tories (!) 
who were suspected of being subversive. 


BentLey GLass 
BS 2 


Tueory OF KNOWLEDGE, Containing the Enquiry 
Concerning Human Understanding, the Abstract, and 
Selected Passages from Book I of A Treatise of Human 
Nature. 
By David Hume. edited by D. C. Yalden-Thomson. 
Thomas Nelson & Sons, Edinburgh. 7s. 6d. xxviii 
+ 265 pp. 1951. 
Tueory oF Poxrtics, Containing A Treatise of Human 
Nature, Book III, Parts I and I1, and thirteen of the Es- 
says, Moral, Political and Literary. 
By David Hume; edited by Frederick W atkins. Thomas 
Nelson and Sons, Edinburgh. 7s.6d. xxx + 246 pp. 


1951. 
BS 


ScrentiFic TERMINOLOGY. 

By John N. Hough. Rinehart & Company, New 

York. $3.50. xiii+ 231 pp. 1953. 

Those who consider words to be something more than 
just utilitarian symbols without meaning except for 
their immediate applicability will find the present vol- 
ume not only useful but equally fascinating. The au- 
thor’s familiarity and feeling for biological and medica] 
terminology, despite the fact that he himself is princi- 
pally a classicist, further enhances the value of the text 
to those in the biological sciences who are concerned 
with the coining of new words, with the suitability of 
existing words, and with conveying a meaningful and 
potentially rich language to both professional and non- 
professional students. Hough approaches his task of 
discussing scientific words by considering the Greek and 
Latin alphabets; the roots, stems, prefixes, suffixes, and 
combining forms of English words; Latin forms and 
grammar in nomenclature; and then he lists, together 
with their meanings, terms common in genera] science 
as well as those peculiar to medicine, bacteriology, 
pharmacology, biology, and the Linnaean system. The 
subject of this volume may, at first sight, seem dry and 
desiccated, but the author’s handling of the material 
has been light, alive, and pertinent. 


C. P. Swanson 


BIOLOGY: HISTORY AND BIOGRAPHY 


A Source Boox in Anmat Bro.ocy. 
By Thomas S. Hall. McGraw-Hill Book Co., New 
York, Toronto, and London. $10.00. xvi + 716 
pp., ill. 1951. 

Such a collection of zoological source materials, al] 
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translated into English, has long been needed, and this 
comprehensive collection of 119 pieces will assuredly 
delight all biologists who feel that a command of their 
science requires more than a knowledge of the currently 
accepted facts and the latest theories. Science is a hu- 
man enterprise; and the history of scientific successes 
and failures, and in particular the history of scientific 
concepts, is surely essential to a proper understanding of 
science. This source book is arranged to relate to certain 
great biological fields or concepts: the Organization of 
Animal Life; The Activities of the Animal Organism; 
The Basis of Animal Behavior; The Origin and Devel- 
opment of the Individual; Cellular Biology; Pathology; 
Evolution and Heredity; and Zoogeography. The period 
covered extends from Leonardo da Vinci to the turn of 
the present century. An impressive array of great 
zoologists is included, although probably everyone will 
think of some omission he will deplore. That is inevita- 
ble, even in a collection so big as this one. 

Two of three more serious criticisms may be made, 
in a constructive rather than a carping spirit. First, a 
minor matter, but one that causes the user of the book 
great annoyance: the names of the zoologists repre- 
sented have been omitted from the Table of Contents, 
so that it is not easy at a glance to see who wrote what, 
or where to look for it. To be sure, there is an index; but 
it provides no quick correlation between person and 
principle. Perhaps at slight cost this defect can be 
remedied in the next printing. Secondly, on no occasion 
has the essential unity of biology and the artificiality of 
the separation of zoology and botany been more clearly 
demonstrated than here, by the effort to separate them. 
Had the source book been arranged by animal types, 
the defect would not have been so apparent. But to 
attempt to deal with Cellular Biology strictly from the 
zoological side quickly reveals the hopeless absurdity of 
it: Schwann without Schleiden, Van Beneden without 
Strasburger, and the like. The same is apparent in the 
section on Heredity, where Darwin’s pangenes and 
Galton’s regressions must do service for Mendelian 
factors. It would seem to be a better solution of the 
problem, keeping in mind the necessary limitations in 
size of any such source book, to have restricted the 
Source Book in Animal Biology to those aspects that are 
strictly zoological in nature, and to have prepared an- 
other source book, one in biology, for the great general 
concepts that unify all life. 

This brings me to a fina! matter. Without disparaging 
the usefulness of this type of source book, it is fair to 
point out that this is not the most effective way to deal 
with the development of any concept of central bio- 
logical importance. This is not so much because the 
present selections include topics that develop several 
threads of thought within each of the broad areas of 
subject-matter organization—although that is true— 
but in particular because oftentimes vital steps in the 
development of a concept have been provided by other 
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biologists who must be excluded for lack of space unless 
the development of one particular concept is the editor’s 
primary purpose. Thus, while we acclaim the present 
volume, let no one think the definitive task has been 
accomplished. The Source Book in Animal Biology 
suffers from the defects of all anthologies. 


BENTLEY GLAss 
we 
Cari LINNAEUS. 


By Knut Hagberg; translated from the Swedish by Alan 

Blair. E. P. Dutton & Company, New York. $4.50. 

164 pp. + 5 pl.; text ill. 1953. 
Carl von Linné was one of the great men of his time as 
well as Sweden’s most illustrious son. Prolific writer, 
royal physician, scientific arbiter, and innovator, 
teacher, and philosopher: he was all these, and his bi- 
ographer has attempted to place him properly as a 
product of his own time while at the same time he con- 
siders him as a part of the over-all biological picture. 
In none of these comparisons does Linnaeus suffer, for 
he was a man of prodigious talent and energy and pos- 
sessed of a facile pen, which accounts for the fact that 
much of what he had to say still remains with us in the 
form of letters or volumes. 

Linnaeus had two beliefs which dominated his think- 
ing: one, that there was design and order in the organ- 
isms which grew on earth (Special Creation); the other, 
that it was his mission to classify these organisms. He 
did not deviate from the second belief, although the first 
was shaken though not discarded by his growing knowl- 
edge of hybrids. He considered these to be abnormal 
forms derived from normal species, but he could not 
come to the belief that they would remain other than 
abnormal. 

The author makes every attempt to depict Linnaeus 
the man as well as Linnaeus the scientist. Emotionally 
intense and sometimes unstable, he could be both gen- 
erous and decidedly arbitrary, vain as well as humble, a 
detractor as well as a praiser of others. That he was not 
without humor is indicated by the description of the 
twinflower which he named after himself. He speaks of 
Linnaea borealis as “a plant of Lappland, of short 
growth, insignificant, overlooked, flowering only a short 
time; the plant is called after Linnaeus, who resembles 
it.” The biography, consequently, is much more than 
a mere recitation of the accomplishments of this man 
who created the binomial system of nomenclature. It 
is also an imaginative description of the scientific atmos- 
phere of the time, and to some extent of the social, 
religious, and political forces which had an impact on 
Linnaeus. It can be truly said that his own impact on 
things around him was probably greater than those 
which influenced him, for he allowed few things or 
events to divert him from his chosen work. 

C. P. Swanson 
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Genesis anp Grotocy. A Study in the Relations of 
Scientific Thought, Natural Theology, and Social Opinion 
in Great Britain, 1790-1850. 

By Charles Coulston Gillispie. Harvard University 
Press, Cambridge. $4.50. xiii+ 318 pp. 1951. 
All students of the history of the theory of evolution will 
be profoundly grateful for this thorough, scholarly study 
by a historian of a topic beautifully characterized by 
the book’s subtitle. The story begins with the contro- 
versy, now virtually forgotten, between the “Nep- 
tunist” followers of Werner and the “Vulcanist” fol- 
lowers of Hutton. Gillispie traces not only the origins 
of uniformitarianism in geology, but also clearly reveals 
how deeply the mind of the 19th century scientist was 
wrenched between the desire, on the one hand, to see 
Providence in the design and order of natural law, and 
at the same time the fear that each extension of natural 
law would diminish the sphere of activity that required 
God’s constant intervention and management of his 
creation. Through Kirwan, Buckland, and Sedgwick, to 
the revolution of thought wrought by Lyell, moves the 
same guiding theme. Particularly fine is the treatment 
of Robert Chambers and the Vestiges of Creation. The 
chapter, How Useful Is Thy Dwelling Place, traces to 
two motives the growth of the movement to provide 
popular education in scientific subjects for the lower eco- 
nomic classes: not only was it hoped that the understand- 
ing and pursuit of science would occupy the time and 
elevate the minds of the working people, but also that it 
would, by demonstrating the wisdom of Providence, 
tend to make them realize the will of God in the existing 
order, and thus prevent social unrest. “They [the oppo- 
nents of naturalistic theories of progression] felt two 
things: that the stability of society not only depended 
upon but was justified by, the direct and immediate 
attention of a Providence whose arrangements could be 
empirically demonstrated in the physical universe; and 
that its stability depended also upon a general convic- 

tion that this was the case.” 

Never has there been a more convincing demonstra- 
tion of the conditioning of scientific beliefs by prevailing 
social and religious opinion; and, that being so, never 
@ more convincing demonstration of the profound im- 
portance to scientists of any time or climate of opinion 
of a study of the history of science that reveals to what 
extent every scientist is a creature of his social milieu. 
To recognize this conditioning is the first step toward 
real intellectual freedom, the first unveiling of the 


clouded vision. 

Pastevur’s AND TYNDALL’s Stupy oF SPONTANEOUS 

Generation. Case 7. 
Edited by James Bryant Conant; Associate Editor, 
Leonard K. Nash. Harvard University Press, Cam- 
bridge. $1.25 (paper). 61 pp.; ill. 1953. 


Bentizy Gass 
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Like the previous Harvard Case Histories, Case 7 aims 
to help college students majoring in the humanities or 
social sciences to recapture the experience of those who 
once took part in a “revolutionary advance in science.” 


in this highly readable Case 7. 

This Case History contains a foreword, a general 
introduction, and translations of portions of Pasteur’s 
“Memoir on the Organized Corpuscles which Exist in 
the Atmosphere,” a translation of excerpts from Redi’s 
“Experiments on the Generation of Insects,” and Tyn- 
dall’s article on spontaneous generation. 

Any college student and many students in high- 
school science will gain real insight into scientific meth- 
ods from this and the other Case Histories. 

Evra THea Smite 


Scrence AND TECHNOLOGY IN ProvipeNce, 1760- 
1914. Am Essay in the History of Brown University 
in the Metropolitan Community. 
By Donald Fleming. Brown University, Providence. 
$1.25 (paper). 54 pp.; ill. 1952. 


of 
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Curious CREATURES. 

Writien and illustrated by Erna Pinner. Philosophical 
Library, New York. $4.75. 256 pp.; ill. 1953. 
Among the creatures of the earth there are those whose 
structures and habits are sufficiently bizarre to strain 
the imagination. How these attributes came into being, 
what were the transitional forms from which they arose, 
and, evolutionarily speaking, what survival value they 
might have, remain unanswered in many instances, and 
our present theories of evolution often seem inadequate 
to account for them. The author, however, is not con- 
cerned with the speculative aspects of origin, but seeks 
simply to describe the many forms which, as she states 
it, indicate “Nature’s love of play and design.” This is 
not a profound book; yet on the other hand, it is not 
uninteresting. In popular fashion, the author ranges the 
world in search of the curious, grouping these into vari- 
ous categories such as feeding habits, flight structures, 
or camouflage. The descriptions are wel! turned, with 
no overt attempt to amaze the reader any more than 
these creatures by themselves are apt to do, and the 
black-and-white pen drawings assist nicely in comple- 
menting the text. The young naturalist should find this 

a particularly intriguing volume. 


C. P. Swanson 
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Happy Anmmat Famiies. 
Pictures by John Pike; poems by Ernestine Beyer. 
Grosset & Dunlap, New York. $1.00. 26 pp.; ill. 
1952. 
This is a delightful picture-book of verse about animal 
families for children 2 years old and up. The artwork is 
excellent, particularly the striking portrayals of young 
animals, wide-eyed, snub-nosed, and mischievous. The 
pictures and verse are educational as much as they are 
entertaining. 
Bumpinc HEALTH. 
By Dorothea M. Williams; drawings from the studio of 
Waneeta Stevic, Univ. of Colorado School of Medicine. 
J. B. Lippincott Company, Chicago, Philadelphia, and 
New York. $3.20. xi + 431 pp.; ill. 1952. 
This textbook for health instruction in the junior high 
school contains 19 chapters in 4 units: What does 
growing up mean to you? How can you help your body 
in its work? How can you make the most of yourself? 
How can you act your age? Each chapter is preceded by 
a 2-page spread of pictures called a Picture Preview. 
There are also photographs in the text, and a few 


drawings and diagrams. Each chapter is followed by 
review work, with questions for self-testing, a list of 


Euror STetraR 


books and a list of films, and suggestions for activities 
relating to the subject of the chapter. 
Hareretre D. Vera 


Enyovrinc HEatta. 


By Evelyn G. Jones; drawings from the studio of 
Waneeta Stevic, Univ. of Colorado School of Medicine. 
J. B. Lippincott Company, Chicago, Philadelphia, and 
New York. $340. xi + 434 pp.; ill. 1952. 
This textbook for health instruction in the high school 
has 23 chapters grouped into 5 units: How can I become 
the person I want to be? How can I keep in good condi- 
tion? How can I improve my appearance? How can I be 
a worth-while and likable person? What helps do I have 
in keeping well? 

The format is similar to that of Building Health, 
written for junior high school students. Each chapter 
has a 2-page picture preview, and is followed by a test 
and lists of books and films. At the end of the book are 
references, film sources, a glossary, and an index. 

According to the Preface, the book was written to 
change health habits and attitudes, and is based on the 
Denver study of health interests of children. The ap- 
proach seems to be intended for high school students as 
“children,” rather than as young men and women about 
to assume as adults. There is much 
emphasis on “I” in this book; a very personal attitude 
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is taken to the reader as an individual rather than as a 
member of a group or citizen of a community. 
Hareretre D. Vera 


Be 


ECOLOGY AND NATURAL HISTORY 


FUNDAMENTALS OF EcoLocy. 

By Eugene P. Odum. W. B. Saunders Company, 

Philadelphia and London. $6.50. xii + 384 pp.; 

ill. 1953. 

This book was written primarily as a textbook for col- 
lege courses in ecology, and as such it is a very success- 
ful venture. The emphasis is on animal ecology. Most of 
the book (the first 200 pages) gives an outline of Basic 
Ecological Principles and Concepts. The next 100 pages 
is a compressed account of the ecology of freshwater, 
marine, and terrestrial communities. A final briefer 
section is called Applied Ecology. 

The “principles and concepts” section begins with 
the broad and difficult concepts of the ecosystem, niche, 
and biogeochemical cycles. It then narrows down to a 
discussion of limiting factors of the environment, the 
food chain, and productivity. We are next introduced 
to the population ecology of single species, then inter- 
actions between species, and full circle back again to 
the community, but this time to study succession, 
stratification, and periodicity. The sequence from gen- 
eral to particular and back again to general is also 
followed out in particular sections. Here the topics are 
introduced by a generalization, after which follow ex- 
amples. As a teaching principle I myself prefer the 
reverse procedure, especially in ecology, where rigor 
and precision of statement are so often lacking. Never- 
theless, Odum is successful in making most of his points 
with directness and clarity and with a selection of good 
examples. Ecologists will be relieved to discover that 
this is an eminently readable book despite the formida- 
ble and wordy headings of some of the chapters (e.g., 
Principles and Concepts Pertaining to Organisation at 
the Interspecies Population Level). 

With certain notable exceptions (e.g., Table 10), the 
student will need to master fewer useless terms than 
he is confronted with in many modern texts on ecology; 
but Odum by no means reaches the irreducible mini- 
mum. Some new terms are added. The coining of “‘den- 
sity-proportional” to make a sacred trio with “density- 
dependent” and “density-independent” only serves to 
confuse an already confusing doctrine in animal ecology. 
The quantitative aspects of ecology are emphasized, 
and this is good. But the desirability of introducing 
theoretical equations of population ecology into an ele- 
mentary text might well be questioned. They are neces- 
sarily simplified to such an extent as to be either incom- 
prehensible (p. 123) or both incomprehensible and 
misleading (p. 167) to the beginning student. Insuffi- 
cient distinction is made between the theoretical model 
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which the equation represents and the situation in 
nature from which it is far removed. The same criticism 
might be made of the brief treatment of experimental 
models of the so-called “Gause rule” and its extension 
to “competition” in nature. These are all subtle prob- 
lems which are difficult to deal with in an elementary 
text without giving the impression that their solution 
is simpler than is in fact the case. 

The section of the book on Habitats is a useful ad- 
junct to the sort of field work which is done in courses 
in ecology and field zoology in the United States. This 
is particularly so for the part on freshwater ecology. As 
a whole, the major division of the book into the “prin- 
ciples approach” and the “habitat approach” tends to 
show how different these two approaches are to the 
study of ecology. The student may wonder, as others of 
us have, what connection there is between them. The 
major omission of the book is any treatment of the rela- 
tion of ecology, genetics, speciation, and evolution. 

On the whole this book can be warmly commended 
to college students as one of the best modern texts on 
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Tae Narorat History or MAMMALS. 


L. C. Brrcw 


By Francois Bourliére; translated from the French by H. 
M. Parshley. Alfred A. Knopf, New York. $5.00. 


xxii + 362 + xi pp. + 14 pl; text ill. 1954. 
The English version of this book retains all of the fresh- 
ness and vigor of the French original. While M. Bourliére 
modestly points out that the book is really only a be- 
ginning, intended mainly to stimulate further research 
into mammalian behavior, the reader will be amazed at 
poy ha ene which he has organized and presented 

in such a fascinating style. Far from being provincial, 
he has drawn his examples from the scientific writings 
of the world at large, and has shown a breadth of 
knowledge and experience achieved by few. 

All aspects of mammalian behavior are given their 
share of attention, with numerous select photographs 
and drawings illustrating the subject matter. The ma- 
terial is treated in such a way that one learns not just 
facts about certain mammals, but about differences and 
similarities throughout the entire class: how mammals 
are adapted to perform certain functions; and how dif- 
ferent -kinds of mammals achieve the same ends in 
different ways. The final chapter on the structure and 
dynamics of natural populations is especially fine, sum- 
marizing the work of many research scientists and 
organizing their findings in a form understandable to 
any intelligent reader. 

The inclusion of a list of general and special refer- 
ences gives further sources of information on al] phases 
of mammal life. The list is divided by subjects, so that 
anyone interested either in a particular group of mam- 
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mals, a particular geographic area, or a particular phase 
of mammalian behavior is equally well served. 

The publishers are to be congratulated on the attrac- 
tive preparation of this book, which is a classic of its 
kind. I venture to predict that it will eventually become 
a collector’s item. Certainly it deserves a place on the 
shelf of every naturalist, amateur or professional. 


Bryan P. Grass 
BS 


A Herp or Mure Deer. A Record of Observations 
Made on the Hastings Natural History Reservation. 

By Jean M. Linsdale and P. Quentin Tomich. Uni- 

versity of California Press, Berkeley and Los Angeles. 

$8.50. xiii + 567 pp.; ill. 1953. 

The Hastings Reservation of the University of Califor- 
nia is the home of a sedentary herd of mule deer whose 
daily and seasonal activities the authors have kept un- 
der close scrutiny for a period of three years. A glance 
through the index of the book is sufficient evidence of 
prolonged and painstaking observations. Under the 
headings of Structure, Communication, Mannerisms, 
Relations to Other Animals, Habitat, Activity, Food, 
and Reproduction, the routine behavior of these animals 
has been recorded and set down with a remarkable 
amount of detail. Being a nonmigratory population, the 
animals have been under surveillance during the entire 
annual cycle. 

Under various major headings in each chapter the 
authors have summarized their findings. Usually, how- 
ever, this is followed by pages of data, apparently taken 
directly from field notes, without synthesis, except that 
the notes have been sorted out and included in the most 
appropriate part of the text. Such minutiae as the exact 
number of chews counted in 7 separate instances of cud 
chewing, the angle at which the tail was held in 13 ob- 
served cases of defecation, and many similar ¢ amples, 
are certainly strong proof in support of the authors’ gen- 
eral statements, and are just as surely dull reading 
except to the most avid student of deer behavior. 

On the other hand, the section on deer foods is so 
organized that anyone can understand the variation in 
the palatability, use, and nutritional value of the native 
flora. Also, the discussion of change in structure of 
antlers and of dental changes from youth to senescence 
is invaluable. 

In brief, here is a book which presents in vast detail 
the daily life of the mule deer. If the data had been as 


) painstakingly digested as they were accumulated, the 


text would be much more readable. 


Bryan P. Grass 


Tue UNDERSEA ADVENTURE. 
By Philippe Diolé. Julian Messner, New York. 
$4.50. xiii + 236 pp. + 24 pl. 1953. 
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Invention of the aqualung has opened up one of the 
relatively few remaining unexplored regions of the earth, 
in this case the coastal waters of temperate and tropical 
shores. The aqualung has freed the diver from the cum- 
bersome equipment of the past, greatly extended his 
activities, and, if one can accept the many recent writ- 
ings on the subject, has opened up a completely new and 
fascinating world. These undersea excursions seem to 
take on an aspect which can be compared only to the 
passion which possesses and spurs on mountain climbers 
and cave explorers. 

The present volume well describes the fascination 
that the underwater world holds for some people. There 
is a tendency on the author’s part to overdramatize the 
sea and its inhabitants, and to humanize many of the 
marine animals encountered. It is rather difficult, for 
instance, to consider the octopus to be “an intelligent 
domestic and perhaps emotional animal,” at the same 
time that it is quite obvious that many other descrip- 
tions of marine life are those of an enthusiastic but un- 
trained reporter rather than those of a scientifically 
schooled observer. On the other hand, the author is 
sufficiently well versed in marine biology to recognize 
that there are many problems of an ecological nature 
which remain to be solved. The book, in addition, is 
also a plea for an immediate utilization of the resources 
of the sea. The areas described are along the French 
coast, and it is the author’s contention that the sea is 


practically unexploited, yet ready to be utilized in a 
wide variety of ways. It may well be, as the author pre- 
dicts, that man’s greatest benefits are still to be derived 
from the vast and not quite so inscrutable sea. 


C. P. Swanson 


BS 


ENDOSYMBIOSE DER TIERE MIT PFLANZLICHEN MIK- 
ROORGANISMEN. 

By Paul Buchner. Verlag Birkhiuser, Basel. S. 

fr. 66.50 (cloth); S. fr. 62.40 (paper). 771 pp. + 
3 pl.; text ill. 1953. 
in 1921 and 1930. It will surely preserve its long-held 
status as the definitive review of its field and as an in- 
spiration for the languishing craft of comprehensive 
monography. 

The present edition is slightly shorter than the sec- 
ond, owing largely to the contracted treatment of algal 
symbioses in accordance with the virtual neglect of this 
field in the interval. The text is thus most fully con- 
cerned with the symbioses of intraceilular microorgan- 
isms in insects. This topic has hitherto been the subject 
almost exclusively of descriptive, morphological re- 
search, but the fragments of experimental studies on 
the physiology of the symbionts and mutual relation- 
ships with the host are extensively discussed. More 
recently, many geneticists have awakened to the perti- 
nence of the many symbioses that are perpetuated in 
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heredity and, conversely, have made their own contri- 
butions to the study of symbiosis (e.g., L’Heritier on 
sigma-Drosophila; Sonneborn on kappa-Paramecium); 
but these aspects are not included here. 

Despite the documentation of Buchner’s reviews, 
some workers have nurtured the skeptical inference 
that the symbionts are merely specialized mitochondria 
(which recalls the now discredited theory that mito- 
chondria are microbial inclusions readily cultivable 
in vitro). If nothing else, the numerous insects that have 
been artificially cured of their symbionts should smother 
such doubts—except that we cannot ignore the startling 
and uncomfortable fact that green plants can be 
“cured” just as readily of their chloroplasts by chemo- 
therapy. The most conspicuous failing in this phase of 
entomological research has been the lack of a micro- 
biological orientation and close heed to ‘‘Koch’s Postu- 
lates,” which apply no less to symbiosis research than 
to its subsidiary field of infectious disease. Presumably 
for technical reasons, the microsymbionts of the most 
intimate complexes have not been grown in vitro, but 
it would be more accurate to insist that no convincing 
evidence has usually been brought forward that the 
isolated microbes are inherent to the symbiosis. The 
potential usefulness of the aposymbiotic insect as a 
specific criterion for such claims, as well as for the gen- 
eral application of the symbiosis concept, by virtue of 
reinfection experiments, has not been adequately em- 
phasized, though reinfections and cross-infections have 
been recorded for a few insects whose symbionts are 
readily cultivated (Rhodnius prolixii; Lasioderma ser- 
ricorne). Cultivation of the symbiorts in vitro would 
not be obligatory in the first instance, and the reinfec- 
tion test should thus guide the development of the tech- 
nique for their identification, maintenance, and finally 
artificial cultivation. The outcome of this controversy 
I would predict is not an unmitigated defeat of the 
mitochondrial at the hands of the microbial theory for 
chloroplasts and insect symbionts but rather a recon- 
ciliation in terms of a unifying concept labelled else- 
where as the plasmid. 

A work of such profound merit and diligent detail 
warrants translation to accommodate students for 
whom German is not a native tongue. The content, and 
perhaps the style, of this monograph are too formidable 
for casual perusal by the English-speaking student. A 
translation would enrich the teaching of biology and 
stimulate research in symbiosis more than enough to 
justify the task. But whatever the language, no serious 
student of biology can afford to miss an acquaintance- 


ship with this work. 
Tue Brack River Stupies. The University of Mis- 


souri Studies, Vol. XX VI, No. 2. 
By John L. Funk, Edward M. Lowry, Mercer H. 


J. LeperBersc 
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Patriarche, Robert G. Martin, Robert S. Campbell, and 
Timothy R. O'Connell, Jr. The University of Mis- 
souri, Columbia. $2.50 (paper). 136 pp. + 2 pl.; 
text ill. 1953. 
This is a series of papers on the status of the Black River 
before and immediately after its impoundment by 
Clearwater Dam in 1947. There are seven papers which 
deal with the character of the basin, the benthos of the 
stream, the fishes and their management. Further pa- 
pers dealing with the effects of the impoundment are 
to be published at a later date, and the whole series is 
intended to be a guide to management policies for future 
impoundments in the Ozarks. The example set by this 
publication is one that should be followed in other 
regions of the country, since it appears that there is to 
be no end to the building of dams, and it is often difficult 
to assemble the scattered literature relating to a given 
river system since the invention of that prolific monster, 


the mimeograph machine. 
Jorx W. Heporetu 
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Museum Picrortar. Number J. 

Denver Museum of Natural History, Denver. 56 cents 
(paper). 64 pp.; ill. 1951. 

Museum Pictorial is to be a periodical printed by offset, 
issued irregularly—but about four times a year—and 
richly illustrated with photogravure reproductions of 
fine photographs from the archives of natural history 
museums. The first issue is devoted entirely to a single 
article, Nature Photography with Miniature Cameras, 
by Alfred M. Bailey of the Museum’s staff, who is also 
one of the six members of the Editorial Committee 
charged with the publication of Museum Pictorial. The 
photographs are indeed superb, and further issues will 
unquestionably be awaited eagerly by children and 
adults alike. More publications of this sort by museums 
would help tremendously to enliven biology teaching 
and instil a love of plants and animals into prospective 
scientists and amateur naturalists. 


Bentiey G1ass 
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Taz Brorocy or tae Dover Sork, Microstomus 
paciricus (Locxineton). Fish Bulletin No. 85. 
By Frederich B. Hagerman. Siate of California, 
Dept. of Fish and Game, Bureau of Marine Fisheries. 
Free (paper). 52 pp.; ill. 1952. 
A Census or tHe Gannet (SULA SERRATOR) IN NEW 
ZEALAND. WNotornis,Vol. 5, No. 2, October, 1952. 
By C. A. Fleming and K. A. Wodsichki. Paper. Pp. 
39-78 + 32 pl.; text ill. 1952. 
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EVOLUTION 
Tsarré pe Parfonrorocrm. Tome I. Les Stades 
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Inférieurs d’Organisation du Régne Animal. Introduc- 
tion. Généralités. Protistes. Spongiaires. Coelentérés. 
Bryozoaires. 

Published under the direction of Jean Piveteau. Mas- 

son ef Cie., Paris. 8,900 fr. (cloth); 8,300 fr. (paper). 

782 pp. + 10 pl.; text ill. 1952. 

Trarré pe Partonrorocrm. Tome II. Problémes 
@’ Adaptation et de Phylogénése. Brachiopodes. Chéto- 
gnathes. Amnnélides. Géphyriens. Mollusques. 

Published under the direction of Jean Piveteau. Mas- 

son et Cie., Paris. 9,700 fr. (cloth); 9,000 fr. (paper). 

790 pp. + 24 pl.; text ill. 1952. 
Trarré pe Parfonroiocr. Tome III. Les Formes 
Ultimes d’Inveritbrés: Morphologie et Evolution Ony- 
chophores. Arthropodes. Echinodermes. Stomocordés. 

Published under the direction of Jean Piveleau. Mas- 

sonet Cie., Paris. 10,320 fr. (cloth).9,600 fr. (paper); 

vi + 1063 pp.; ill. 1953. 

The last comprehensive handbook of paleontology was 
written by K. A. von Zittel. Its paleozoological part 
consisted of 4 volumes, published in Germany during 
the years 1876-93. Since that time paleontology has im- 
mensely increased in new facts and aspects, so that 
another critical synopsis became more and more ur- 
gent. In 1930 O. H. Schindewolf started the organiza- 
tion of a new handbook, which was planned to comprise 
20 volumes and to be written by a great number of 
specialists all over the world. Unfortunately, no more 
than 9 issues could be published in the years 1938-1944; 
then the handbook became a victim of the war. But 
the idea survived and was resurrected by two other 
editors in two different countries. In France, J. Pive- 
teau has succeeded in preparing a Traité de Paléontolo- 
gie, which in 7 volumes is to cover the invertebrates as 
well as the vertebrates. About the same time, R. C. 
Moore in the United States prepared the Treatise on 
Invertebrate Paleontology, the first issue of which has 
just come out. Similar to the Traiié, it aims to present 
the invertebrates in 3 volumes. 

While Zittel in his time, as a single author, still could 
master the whole field of paleozoology, the task now 
has to be distributed among a great number of special- 
ists. The uniformity of Zittel’s handbook will thus never 
be reached again. In the 7raiéé it seems even especially 
difficult to obtain a full equivalence of the different 
chapters, since for all of them no adequate French- 
speaking specialists are available. Thus it happens that 
many parts are excellent, while others seem to be less 
satisfactory. Yet, seen asa whole, the 7raiié isa very 
valuable work, indispensable for every one concerned 
with paleontology, not only for the paleontologist him- 
self, but also for the geologist and the biologist. Here, of 
course, it is impossible to give a detailed and critical 
review of all the different contributions. Many of them 
are not free of mistakes; every specialist will be able to 
note them in a greater or smaller number within his 
special field. That seems inevitable in so comprehensive 
a work and should not be condemned too much. Three 
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volumes have been published up till now. We must re- 
strict ourselves to a general survey of their contents. 
Vol. I. The Introduction, written by the editor, J. 
Piveteau, gives a historical sketch of paleontological 
science with special reference to French authors. The 
second chapter, on fossilization, tracks, and trails, is 
by J. Roger. H. Tintant is the author of an excellent 
survey of the principles of taxonomy, in which he rejects 
the tendency toward the exaggerated splitting of 
genera and species so widespread among paleontolo- 
gists. C. Dechaseaux reports on the chronology and 
ecology of fossil animals. L. Cuénot and A. Tétry dis- 
cuss the phylogenetic relations of the animal kingdom 
and illustrate them by a somewhat unusual genealogical 
tree. 


These introductory parts are followed by the sys- 
tematic treatment of the different stems. They each 
begin with a morphological introduction, include a more 
or less complete description of orders, families, and 
genera, and conclude with general remarks concerning 
phylogeny and ecology. The character and the extent 
of the single chapters in this and the other volumes are 
very diverse. Some hardly surpass the scope of a good 
textbook, while others nearly attain completeness. The 
genera partly have and partly lack definition, with or 
without naming the genotypes. A great number of 
figures, more than a thousand in this volume, serves to 
illustrate the text. They are mostly well chosen, al- 
though others are less satisfactory. 

The Foraminifera have been treated by J. Sigal, all 

the other protistids by G. Deflandre. The latter portions 
are especially rich in new information, since they con- 
tain many of the personal results of the author. The 
Porifera (“Spongiaires”’) are reviewed briefly by L. 
Moret. The Coelenterata have been exhaustively 
elaborated by J. Alloiteau and M. Lecompte. Several 
introduced by these two authors. The volume con- 
cludes with an article by E. Buge on the Bryozoa, 
which are united with the Brachiopoda and Chaetog- 
natha to a group of “Vermidiens.” It is somewhat sur- 
prising that these ““Vermidiens” precede the Annelida, 
which follow in the second volume. But this arrange- 
ment corresponds to that given by Cuénot in his gene- 
alogical tree. 
Vol. II. The second volume bears the general title 
“Problémes d’adaptation et de phylogenése,” but a 
special treatment of these topics to justify the heading 
is missing. The Brachiopoda, Chaetognatha, and An- 
nelida have been ably treated by J. Roger. The Cono- 
dontophorida are inserted in the Polychaeta, but with 
full emphasis on the problems of their taxonomic posi- 
tion. The Mollusca are distributed among the following 
authors: E. Basse, C. Dechaseaux, G. Delépine, G. 
Lucas, J. Roger, G. and H. Termier. All theiv articles 
are very extensive and well illustrated. That on the 
ammonites contains 24 phototypic plates with figures 
taken from Roman’s well-known work. 
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Vol. III, The third volume covers the rest of the inver- 
tebrates, mainly the Arthropoda, Echinodermata, and 
Stomochordata. A distinction between Protostomia and 
Deuterostomia has not been made. The first chapter, 
written by C. Dechaseaux, deals with the Onychophora. 
In the presentation of the Arthropoda the following 
contributors take part: C. Dechaseaux, N. Grekoff, P. 
Hupé (his article on the trilobites is the most volumi- 
nous and exhaustive one), D. Laurentiaux, J. Roger, H. 
and G. Termier, and G. Waterlot. In the same manner 
the Echinodermata are distributed among a large 
number of authors: F.-M. Bergounioux, L. Cuénot, 
M. Deflandre-Rigaud, J. Piveteau, H. and G. Termier, 
and G. Ubaghs. The Stomochordata are introduced by 
C. Dechaseaux, the Pterobranchia and Graptolithina 
are described by G. Waterlot. A last chapter by H. and 
G. Termier deals with the groups of uncertain affinities: 
the Machaeridia, Conularida, Hyolithida, and Tenta- 
culitida. The enumeration of these names shows that 
some authors have had to master quite a lot of very 
different groups. 

This volume is the most voluminous of the three, 
which exhibit a steady increase in the number of pages 
as well as the price. It is to be hoped that there will be 
no further progression in the 4 following volumes, which 
are to deal with the vertebrates. They will be awaited 


with great eagerness. 
O. H. ScuinpEwoutr 


SS 


An Inrropuction To Historica Geotocy With 
Special Reference to North America. Sixth Edition. 
By William J. Miller. D. Van Nostrand Company, 
New York, Toronto, and London. $5.50. xi + 555 
pp.; ill. 1952. 

The first edition of this book appeared in 1916, Since 
that time 5 new editions and 16 reprintings have been 
published. That seems to speak for the quality and 
fitness of this elementary “Introduction,” which repre- 
sents in a manner conventional throughout what is to 
be expected from such a textbook. The new edition has 
been revised, but without changing the basic character 
of the work. There are introductory chapters on Geo- 
logic Time, Fossils, Organic Evolution, Rock Forma- 
tions, The Earth’s Interior, etc. The main part is de- 
voted to a detailed description of the different periods, 
with intercalated chapters summarizing the Paleozoic, 
Mesozoic, and Cenozoic Life, respectively. An appendix 
gives a survey on the classification of plants and animals 
which seems all too short to be effective. Many new 
figures have been added and some of the illustrations in 
the former editions have been replaced by new ones. 
But in this respect more could have been done, for many 
of the figures, especially those of fossils, are poor and 
out of date. 

O. H. ScuinpEwoir 
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LzewRBucn DER PALAOZOOLOGIE. 

By Oskar Kuhn. E. Schweiserbart’sche V erlagsbuch- 

handlung (Erwin Nigele), Stuttgart. DM. 30.— 

(cloth); DM. 28.—(paper). vi + 326 pp.; ill. 1949. 
As the author notes in his introduction, a modern text 
of paleozoology in German was badly needed. Except 
for one brief account, no work of this sort has appeared 
for more than a quarter century, and in consequence no 
text available to the German beginner could introduce 
him to the altered concepts brought about in many 
fields of paleontology through modern work. Kuhn's 
volume goes far toward filling this void. About two- 
thirds of the text is devoted to the invertebrate phyla, 
a third to the vertebrates. The illustrations, 244 in 
number, are adequate for a book of elementary nature. 

As to style of presentation, the author had a choice 
of models. The old Stromer text was a readable account 
of the various animal groups, which did not neglect the 
morphological data necessary for diagnosis, but in 
addition gave a general picture of the habitus and 
relationships of the forms concerned; on the other hand, 
the classic Zittel text (in two large volumes) was 
essentially a reference Handbuch, with diagnoses of 
groups large and small but with little concern for 
phylogeny, life habits, or function. Kuhn has deliber- 
ately patterned his volume after the Zittel work, a 
course which seems to me to be a mistake for an ele- 
mentary textbook. It is essentially a continuous series 
of group definitions. Unless accompanied by brilliant 
lecturing, it would seem certain to kill any initial liking 
the student might have had for the subject. 

In many points the author shows his awareness of 
recent advances. In other features, however, the treat- 
ment is far from modern. For example, the graptolites 
are still classed as coelenterates; various items of his 
reptilian classification are not in agreement with recent 
research; the bird classification is an outmoded one; and 
the mammalian section shows no indication of influence 
by Simpson or other recent workers. 


A. S. Romer 
bs 


INVERTEBRATE Fossi1s. 
By Raymond C. Moore, Cecil G. Lalicker, and Alfred G. 
Fischer. McGraw-Hill Book Company, New York, 
Toronto, and London. $9.00. xiii + 766 pp.; ill. 
1952. 
It is with unrestricted pleasure that this modern, well- 
balanced textbook can be announced. It has been 
written with an unrivalled didactic ability expressed in 
clear, concise definitions as well as in abundant schema- 
tic illustrations. An introductory chapter, The Nature 
of Fossils, written jointly by the three authors, discusses 
the types of preservation, the stratigraphic and biologic 
value of fossils, the principles of classification, and the 
problems of adaptation, development, and evolution. 
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The rest of the work is devoted to a thorough presen- 
tation of those invertebrate groups which are of paleon- 
tological importance. The majority of the chapters has 
been written by Moore. Lalicker is the author of the 
Foraminifera and Radiolaria (the only protistids de- 
scribed in detail, for the less important groups are only 
very briefly reviewed); and of the conodonts, which as 
a unit of uncertain taxonomic position are placed at the 
end of the book. Lalicker and Moore have composed the 
parts dealing with (a) Annelids and Other Worms, 
under which heading also the conularids are inserted; 
and (b) the crustaceans, in which the ostracods are 
amply treated, the remaining crustaceans more cur- 
sorily. Fischer has contributed the chapters on cephalo- 
and pterobranchs. 

Each major unit usually is introduced by a short 
description of a living representative or of some one 
typical genus. There follows a detailed morphological 
and terminological treatment of hard parts, amply 
illustrated by significant figures. It is surprising what a 
wealth of information is condensed in text and illus- 
trations. The taxonomic analyses are only short and do 
not go into details, but the main genera are figured and 
their definitions are incorporated in the legends of the 
illustrations. An arrangement of these figures in 
stratigraphic sequence combines taxonomic and faunis- 
tic viewpoints and makes the book useful not only for 
biologically organized courses but also for those in the 
stratigraphic applications of paleontology. In some 
cases there are certain departures from the usual 
classification, as, e.g., in the treatment of the coelenter- 
ates, brachiopods, pelecypods, cephalopods, and crin- 
oids. For the dentition of heterodont pelecypods a 
“simplified scheme of designation” is introduced, but it 
might perhaps be doubted whether this is an improve- 
ment. Development and evolution, living habits, en- 
vironment, the geological significance of fossils, are all 
topics which are adequately discussed, by giving the 
facts and also by touching upon the open questions and 
unsolved problems. At the end of each chapter the main 
literature is listed, and the book itself concludes with a 
large, thoroughly elaborated index. Nearly all the 
figures are newly drawn by the authors with immense 
painstaking. Mostly they are excellent, only a few being 
unsuitable and uncharacteristic. In any case, it is a 
pleasure to find original and especially adapted illustra- 
tions and not the stereotyped figures reproduced again 
and again in textbooks all over the world. 

To repeat once more: this is a very valuable book of 
high standard and nearly ideal perfection. Many older 
paleontologists and geologists will regret that at the 
time when they were students no such masterly book 
was at their disposal. 

O. H. Scuinpewoir 
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THE Propiem OF LaNp CONNECTIONS ACROSS THE 
Soutn ATLANTIC, WirH SpectaL REFERENCE TO THE 
Mesozoic. Proceedings of the Symposium on the “Role 
of the South Allantic Basin in Biogeography and Evolu- 
tion,” held at the Fourth Annual Meeting of the Society 
Sor the Study of Evolution, New York City, December 28 
and 29,1949. Bull. Amer. Mus. nat. History., Vol. 99, 
Art. 3. 
Edited by Ernst Mayr. American Museum of 
Natural History, New York. $3.00 (paper). Pp. 
79-258 + 2 pl.; text ill. 1952. 
Were there former land connections between the 
southern continents, or did they each receive all their 
faunistic and floristic elements separately from the 
north? In case a connection between the continents 
existed, was it effected by land bridges, or by former 
contact, subsequently broken by continental drift? 
These are open questions of historical biogeography, 
which were to be answered or at least be fully discussed 
by a Symposium of the Society for the Study of Evolu- 
tion, organized by N. D. Newell, and with E. Mayr 
acting as cl airman. In order to reach a more concrete 
foundation for the discussion, the very broad subject 
was restricted in space and time to the possible con- 
nections between South America and Africa and to the 
Mesozoic Era, since for the Tertiary it seems sufficiently 
certain that no transatlantic connections did exist. 
The problem is attacked from many different aspects 
of geology, paleontology, and biology. M. Ewing gives 
a brilliant sketch of The Atlantic Ocean Basin from the 
geophysical standpoint and states that the existing data 
are in full agreement with the assumption of the 
permanence of continents and ocean basins. “There are 
strong indications against the hypotheses of continental 
drift and foundered land bridges in the deep ocean 
basins.” Similar conclusions are reached by W. H. 
Bucher in his discussion of Continental Drift versus 
Land Bridges. The facts of submarine geology cannot 
be harmonized with large-scale horizontal drift. K. E. 
Caster, however, summarizes his very extensive 
stratigraphic and paleontologic research by saying that 
the “data now available still are best accounted for by 
the assumption of a broad continental linkage between 
South Africa and South America until the end of the 
Triassic, or possibly into the early Jurassic. By Creta- 
ceous time there is abundant transgressive evidence of 
the Atlantic Ocean.” These conclusions are severely 
criticized by C. O. Dunbar. A short note by M. Kay 
concerns the Stratigraphic Evidence Bearing on the 
Hypothesis of Continental Drift; and G. G. Simpson 
in an illuminating essay examines, partly on a mathe- 
matical basis, the Probabilities of Dispersal in Geologic 
Time, a topic also dealt with by D. I. Axelrod. In 
further chapters the fossil floras (Th. Just), the phyto- 
phyletic patterns (W. H. Camp), the living inverte- 
brates (P. J. Darlington, Jr.), the biogeography of 
termites (A. E. Emerson), the fresh-water fishes (B. 
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Schaeffer, D. H. Dunkle), and the Mesozoic tetrapods 
of South America (E. H. Colbert, A. S. Romer) are 
critically reviewed as to their bearing on the problem. 
According to Colbert and Romer, the mid-Triassic 
reptiles favor a transatlantic connection between 
Africa and South America, while for the Jurassic 
period the evidence is insufficient. The Mesozoic fishes 
do not yet allow any solid conclusions. The distributions 
of mammals and birds does not require a former connec- 
tion of the two continents; all the available facts are in 
contradiction with such an assumption. But since these 
two classes had their main evolution during the Tertiary 
and latest Mesozoic, they are not suitable to test the 
question of continental connections in the earlier 
periods of the Mesozoic. ’ 

The Symposium undoubtedly has brought to light a 
good deal of new facts and insight, although it could not 
finally resolve the asked questions. With sly humor E. 
Mayr states in his concluding remarks “that we are in 
the (for a scientist) always happy situation of still being 
confronted by unsolved problems.” 

O. H. ScuinpEwoir 


Bs 


CRETACEOUS AND TERTIARY FORAMINIFERA FROM THE 
Moppte East. Bull. Brit. Mus. (Nat. Hist.) Geology. 
Vol. I, No. &. 

By Thomas Francis Grimsdale. British Museum 

(Natural History), London. 10s. (paper). Pp. 221- 

248 + 6 pl; text ill. 1952. 
Fifteen species of Foraminifera are described from 
different faunal associations of Iraq, ranging from Up- 
per Senonian to Oligocene. One new species is erected 
in each of the genera Articulina, Austrotrillina (?), 
Heterillina, Idalina, Lafitteina, and Saudia. Eoruper- 
tia incrassata is represented by a new “variety.” Dealing 
with the genus Nummuliles, the author opposes the 
excessive splitting of species and defends the advantages 
of lumping. The descriptions are scrupulous, the plates 
excellent. 

O. H. Scuinpewour 


BS 


CATALOGUE OF THE CENOzoIC PLANTS OF NortTH 
America Turovcn 1950. Geol. Soc. Amer., Memoir 
51. 

By Robert S. LaMotte. The Geological Society of 

America, New York. $5.50. viii + 381 pp. 1952. 
The science of paleobotany is notably lacking in works 
that deal with its taxonomic and bibliographical prob- 
lems. The only general work that compares in any way 
with the Index Kewensis is the Compendium of Paleo- 
botany which exists as a card file in the Paleobotanical 
Library of the U. S. Geological Survey. This is available 
for distribution only in microfilm form. It is, therefore, 
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especially fortunate that LaMotte has undertaken to 
compile the paleobotanical literature of the North 
American area. This constitutes the first of three pro- 
posed works, the other two of which will cover the 
Mesozoic and Paleozoic respectively. 


American Republics and the Antilles. It will take the 
place of Knowlton’s Catalogue of the Mesozoic and Ceno- 
soic Plants of North America (1917) and of LaMotte’s 
own Supplement which brought Knowlton’s catalogue 
up to date through 1937. These catalogues will, how- 
ever, remain useful for the Mesozoic. 

This is a very nearly complete and carefully compiled 
treatise reflecting, quite obviously, a remarkable com- 
mand of the literature and of paleobotanical problems. 
It has been called to my attention that 5 species are 
omitted (Eorhachis lomaricides Arnold, Osmunditles 
oregonensis Arnold, Cyathodendron texanum Arnold, 
Tempskya wyomingensis Arnold, and T. wesselii 
Arnold), although the paper in which they were de- 
scribed (Arnold, 1945) is cited in the bibliography. 

The only adverse criticism that I am able to offer is 
with reference to the liberty that LaMotte has taken 
in creating new names and new combinations. Although 
there will be disagreement on this point, it is my 
opinion that a catalogue is not the place for revisions of 
this nature. 

Anyone who has not undertaken the preparation of 
such a comprehensive catalogue can have no concept of 
the difficulties and chances for error that such an 
undertaking offers. This is a splendid piece of work, and 
the author is to be encouraged to complete the two 
other proposed volumes covering the Mesozoic and 


Paleozoic. 
Henry N. Anprews, Jr. 


BS 


Eocene Navtitoms or Bririsn SOMALILAND. Bull, 
Amer. Mus. nat. Hist., Vol. 99, Art. 5. 
By Otto Haas and A. K. Miller. American Museum of 
Natural History, New York. $1.00 (paper). Pp. 
317-354 + 11 pl.; text ill. 1952. 
The material of this monograph, more than 100 speci- 
mens in the Sedgwick Museum at Cambridge, was 
collected by Macfadyen and Hunt from several hori- 
zons and localities. The majority of species belongs to 
the closely related genera Cimomia (6 n. sp.) and 
Deltoidonautilus (3 n. sp.). The genus Aluria is repre- 


In the whole at least 16 different epecies are to be dis- 
tinguished. None of them seems to be identical with 
species previously described from elsewhere, and no 
corresponding assemblages of more than general 
similarity are known. The closest nautiloid faunas are 


THE QUARTERLY REVIEW OF BIOLOGY 


perhaps those from Senegal and the French Sudan. All 
the species are amply and excellently illustrated. W. A. 
Macfadyen has contributed a short note on the geology 
of the fossil localities. 

O. H. Scummpewoir 


Tue Oxicm~ anp History or Trae Baitise Fauna, 
With 60 Maps. 

By Bryan P. Beirne. Methuen & Company, London. 

18s. x + 164 pp.; ill. 1952. 

“An attempt to explain the present composition of the 
[fresh-water and land animals] of the British Isles, and 
the distributions, habits, and local variation of represen- 
tative species of animals, by reconstructing how the 
animals arzived in these islands and their subsequent 
histories”—so reads the ambitious introduction. The 
problem has two aspects: (1) how did the animals reach 
the islands? and (2) how did they manage to survive the 
glacial periods? The modes of immigration are given 
careful but brief treatment, following which the 
paleontological, historical, ecological, taxonomic, and 
zoogeographical evidence is sifted to analyze the effects 
of the Pleistocene on the preglacial fauna, and the 
various survivors. Survivors of the glacial phase are 
believed to comprise not more than about 15 per cent 
of the species. Celtic lands are distinct from the Cam- 
brian, Channel, and Dogger lands; all the latter were 
largely ice-free. Maritime species include more pre- 
glacial survivors, and in a country with so much coast 
line as the 400-odd islands of the British Isles, this habi- 
tat has had good opportunity to influence the present 
faunal composition. The treatment is highly conjectural, 
but should help focus attention on the significance of 
differences in the animal population of Britain as com- 
pared with the rest of Europe. 

Lorus J. & Marcery J. Mine 


BS 


Tue Deer or THe Weysourn Crac AnD Forest Bep 
or Norroix. Bull. Brit. Mus. nat. Hist., Vol. 2, No. 1. 
Geology. 

By Augusto Assaroli. The British Museum (Natural 
History) London. 25s. (paper). 96 pp.; ill. 1953. 
Since 1868, fossil mammals have been recovered from 
exposures at sea level on the northern coast of Norfolk, 
England, having been revealed principally through 
wave erosion. The current revision of this assemblage 
of fossils recognizes three separate horizons, the lowest 
resting on chalk, the uppermost capped by glacial 
drift. Weybourn Crag is designated as the oldest layer, 
and is dated Upper Villefranchian. The middle layer 
is designated as the Estuarine, dated as Second Inter- 
glacial, and the upper layer is designated as the Upper 
Freshwater Bed and dated at a later period of the 
Second Interglacial. Each layer has a distinctive assem- 
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blage of deer species. Conclusive aging of the Upper 
Freshwater stratum is based not on the deer, but on the 
rodents also found there. In the past, all of these hori- 
zons have been at least in part designated as the Forest 
Bed. 

There is a discussion of the phylogeny of deer and the 
former taxonomy is considerably revised. Two new 
species are named. 


Horses. The Story of the Horse Family in the Modern 
World and through Sixty Million Years of History. 

By George Gaylord Simpson. Oxford University Press, 

New York. $6.50. xvi + 247 pp. + WO pl.; text 

ill, 1951. 

This volume is essentially three books synapsed into 
one. Included are accounts of modern horses, fossil 
horses, and a discussion of evolutionary theory based 
on the equid series. On the second and third of these 
three topics the author is an acknowledged authority. 
He displays a thorough knowledge of the living anima! 
as well. The book, as is to be expected of its author, is 
attractively written, and is well illustrated, with a 
series of 32 plates in addition to text figures. The only 
thing wrong with it is its price. Even in these days 
$6.50 is steep for a rather “popular” book of 300 pages 
designed for the lay reader. I suspect the publisher has 
“missed the boat” and has lost a potentially much 
larger audience who might have purchased the book had 
it not been priced out of its class. 

The first third of the volume discusses modern 
horses from various points of view—wild living horse 
relatives, ancient and modern breeds, a touch of gene- 
tics with horse coat colors as examples, and (gratify- 
ingly) an understandable explanation of horse gaits. 
Part Two gives the horse evolutionary story, stage by 
stage. Part Three discusses the various anatomical 
changes seen in the evolutionary series—in skull, brain, 
teeth, limbs and feet—and an interpretation of these 
changes in terms of modern evolutionary theory. 


A. S. Romer 
BS 


Prmrtive Fossir GAsSTROPODS AND THEIR BEARING 
on Gastropop CLASSIFICATION. Smithsonian Misc. 
Coll., Vol. 117, No. 13. Pub. 4092. 
By J. Brookes Kmight. Smithsonian Institution, 
Washington. 6O cents (paper). 56 pp. + 2 pl. 
1952. 
AUSTRALIAN ArtHRroprees. Bull. Brit. Mus. (Nat. 
Hist.), Vol. I, No. 9. 
By Errol White. British Museum (Natural History) 
London. 15s. (paper). Pp. 251-304 + 6 pl.; text 
il. 1952. 
Tue Triassic Cortacants Fisn Dirivurvs, wits 


Bryan P. Grass 
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OBSERVATIONS ON THE EVOLUTION OF THE COELA- 
CANTHINI. A Study Based on Specimens Collected at 
Princeton University. Bull. Amer. Mus. nat. Hist., 
Vol. 99, Art. 2. 
By Bobb Schaeffer. American Museum of Natural 
History, New York. $1.25 (paper). Pp. 25-78 + 
12 pl. + 1 folded table; text ill. 1952. 
Tue DEsEADAN VERTEBRATE FAUNA OF THE SCARRITT 
Pocket, Patraconta. Bull. Amer. Mus. nat. Hist., 
Vol. 98, Art. 6. 
By Robert G. Chaffee. American Museum of Natural 
History, New York. $1.50 (paper). Pp. 507-562 + 
12 pl; text ill. 1952. 


BS 


GENETICS AND CYTOLOGY 


BIOLOGIE DER ZELLE. 

By Erich Ries, revised, enlarged, and edited by Manfred 

Gersch. B. G. Teubner Verlagsgesellschaft, Leipzig. 

DM. 24.40. viii + 552 pp. + 12 pl; text ill. 1953. 
The science of the cell was hardly born at the close of 
the last century, when it fell apart into a number of 
fractions that largely went their own way in ignorance 
of each other. E. B. Wilson’s The Cell stands alone in an 
heroic attempt to create one science of the cell, and 
perhaps it did not succeed because it did not grow out of 
a unifying idea. Later attempts to create a synthesis 
from concepts of one or the other fraction, be it the gene 
or the colloid, could satisfy only the respective special- 
ists. 

As the title suggests, the present book attempts to 
fill this gap and to give an exposition of all aspects of 
the living cell. It fails in this because apparently the 
unifying thought or concept, out of which alone a 
theory of the cell can grow, is yet unborn. Despite this, 
it is a most valuable book because it calls to our atten- 
tion again what the real purpose of cytology should be 
and because of the wealth of information that it contains 
in a well organized, thoughtfully selected, and lucid 
presentation. 

All manifestations of life as it exists today are in the 
end the result of cell activity, and cytology is thus the 
nucleus of a general biology. In the attempt to provide 
a broad treatment of the cell, the authors succumb to 
the temptation to include too much, to the detriment 
of the main purpose of such a book, which should be to 
give an understanding of the essential properties and 
activities of a cell. I therefore would wish to see a much 
broader treatment of the morphology, chemistry, and 
biochemical properties of the cell components and their 
functional interrelations, of cellular metabolism, of cell 
reproduction, and of the role of chromosomes in heredity 
and evolution which receives just 11 pages out of the 
550! Instead, there are 50 pages on experimental 
embryology and differentiation and long chapters on 
tumors and tissue culture. The discussion of modern 
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techniques and approaches might more profitably have 

been integrated into the general text rather than iso- 

lated in a chapter by itself. 

The book contains an excellent glossary and index 
and a list of pioneering contributions in the historical 
development of cytology. Valuable to the student are 
the short and precise summaries at the end of each 
chapter. Many well chosen and well executed illustra- 
tions and photomicrographs add to the value of the 
book. 

Anmazt CyToLocy anp Evorution. Second Edition. 
By M. J. D. White. Cambridge University Press, 
New York. xii + 432 pp.; ill. 1954. 

A new edition of the most outstanding modern book in 

the field of cytology is always welcome to those who are 

aware of the paucity of good text and reference litera- 

ture. The first edition (Q.R.B. 21: 377. 1946) brought a 

refreshing point of view to a subject long dominated by 

the findings of the Drosophila and Zea workers and by 
the interpretations of the Darlingtonian school, while 
at the same time it incorporated into the body of 
cytogenetics a tremendous volume of data derived from 
the study of animal forms having anomalous and often 
bizarre types of cell division and chromosome behavior. 
The present volume continues this trend with undimin- 
ished vigor. Reorganization, reappraisal, and additions 
are evident, with the major changes revolving around 
the more recent data on chromosomal polymorphism in 
natural populations, the more up-to-date aspects of 
chromosome chemistry, and the role of hybridization in 
experimental taxonomy and hybrid sterility. With the 
recent books by Stebbins, Mayr, and Patterson and 

Stone, together with the older ones of Darlington, 

Dobzhansky, and Huxley, White’s volume rounds out 

in admirable fashion the field of evolutionary studies 

particularly as it applies to the chromosomal behavior 
of animals. The only gap still remaining is that con- 
cerned with the evolutionary aspects of the extra- 
nuclear components of the cell, a field that is not likely 
to be ready for a synthetic approach for some time to 


We 


MAMMALIAN Germ CeLis. A Ciba Foundation Sym- 


Hans Ris 


C. P. Swanson 


posium. 
Editor for the Ciba Foundation, G. E. W. Wolstenholme, 
assisted by Margaret P. Cameron and Jessie S. Free- 
man. Litile, Brown & Company, Boston. $6.75. 


xvi + 302 pp.+ 15pl. 1953. 
The most productive type of scientific meeting is no 
doubt the gathering of a small number of workers from 
various fields, living together for several days to discuss 
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a problem of mutual interest. For some years now the 
Ciba Foundation in England has organized such 
symposia on an international! basis. The present volume 
contains the record of the presentations and informal 
discussions of a symposium in which biochemists, 


mals. For one thing, it shows that at least in some fields 
the gap from the fundamental knowledge to its practical 
exploitation may be shorter than it often has been. The 
close connection between the biochemical, cytological, 
and physiological studies and the problems of the 
animal] breeder and physician is one of the interesting 
aspects of this volume. The biologist will find here an 
authoritative summary of what is known about the 
metabolism of spermatozoa, the conditions for their 
survival, the physiology of sperm movement, sperm 
transport in the female, and fertilization of the ovum, 
the cytology of maturation in the egg, of ovulation, 
and development of mammalian ova in vitro. Most 
striking, perhaps, is the success in the almost indefinite 
preservation of frozen spermatozoa and the promising 
results with transplantation of frozen stored ovaries. 
These foretell the most far-reaching control over the 
reproduction of domestic animals and also the possi- 
bility of unrestricted control over human reproduction. 
In his Foreword, S. J. Folley concludes with a note of 
apprehension which dampens the satisfaction over the 
achievement of science: “The technical advances 
foreshadowed by the researches reported in this volume 
are primarily envisaged as applicable to stock-breeding. 
The fact must be faced that they can also be applied to 
man, and society will have to consider seriously how 
best to handle these new possibilities, which may be 
fraught with as much significance and danger of mis- 
application as the discovery of how to release the energy 
of the atomic nucleus.” 


Race Crossinc iv Man. The Analysis of Metrical 
Characters. Eugenics Laboratory Memoirs, XXXVI. 
By J. C. Trevor. Cambridge University Press, New 
York. $2.50 (paper). ii + 46 pp. + 1 pl. + 1 
folded chart; text ill. 1953. 
This monograph collects the data on measurements of 
the dimensions of various races and their hybrids. The 
author is quite discriminating in his evaluation of the 
statistical significance of the populations studied by the 
various anthropologists. Elimination of the poorly as- 
certained samples leaves a solid body of data which 
behave according to orthodox genetic expectations. 
In stature, head length, or any of the other measure- 
ments or indices used, the hybrid is intermediate be- 
tween the parental races. The differences between the 


Hans Ris 
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variabilities of the hybrids and of the parental races 
were extremely small. 

One would expect that the result of racial crosses, as 
measured by visible metrical characters, would be a new 
population intermediate in its mean measurements 
between those of the originals. This is exactly what 
Trevor finds to be the case in almost all of the instances 
he examines. He has been able further to demonstrate 
that many earlier speculations about the supposedly 
peculiar effects of racial mixture are quite unfounded. 


SuHetpon C. REED 


A Srupy in Manic-Depressive Psycuosis. Clinical, 
Social and Genetic Investigations. Acta Psychiat. 
Neurol. Scand., Suppl. 79. 

By Ake Stenstedt. From the Psychiatric Clinic of 

Karolinska Institutet, Stockholm; |Ejnar Munksgaard, 

Copenhagen). Sw.Kr. 20.00 (paper). vi + 111 pp.; 

ill. 1952. 

The data on the genetics of manic-depressive psychosis, 
presented in this slightly anemic Scandinavian mono- 
graph, are based on an investigation of the inhabitants 
of an isolated North-Swedish district (Northern 
Bohuslin). The population, from which a series of 216 
hospitalized manic-depressive index cases (probands) 
was drawn, decreased from 56,950 to 43,750 persons 
during the period covered by the study (1919-1948). 
The total sample investigated, comprising the probands 
as well as their parents, siblings, spouses, and children, 
consisted of 2,325 persons. The 72 cyclic psychoses 
observed in the proband families were equally dis- 
tributed between the sexes. The clinical criteria used in 
diagnosing a cyclic psychosis were consistent with the 
Scandinavian system of psychiatric classification and 
probably a little less restricted than those evolved in 
recent American twin studies. Nevertheless, the nature 
and distribution of the psychoses observed in the 
author’s index families fully confirms my own twin- 
research finding of a strictly specific vulnerability to 
manic-depressive psychosis, apparently associated with 
the mutative effect of a single dominant gene with 
incomplete penetrance. In the words of the author, 
there was no evidence of “‘a genetic relationship between 
manic-depressive psychosis and any other psychosis or 
psychic abnormality.” 

The total expectancy of manic-depressive psychosis 
among the sibs, parents, and children of manic-depres- 
sive index cases was found to approximate 15 per cent, 
“if the results of previous investigations are considered 
together with the results of the present study.” By 
contrast, the general morbidity risk was relatively high 
(about 1 per cent), that is, virtually as high as the 
general population rate reported by other Scandinavian 
investigators. It would be difficult to say, of course, 
whether the specifications of these morbidity figures 
might be attributable mainly to certain qualifications 
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of the diagnostic system used or to the non-urban char- 
acter of the populations investigated. 

Of particular interest was the observation that even 
in a rural population, manic-depressives appeared to 
have a lower marriage rate than the general population. 
Their mortality was found to be increased, while the 
fertility of married patients failed to reveal a significant 
decrease. To no one’s surprise, the social status of the 
children and sibs of cyclic index cases did not “deviate 
remarkably from the average population.” 

The homogeneity of the manic-depressive genotype 
was demonstrated by the absence of differences in 
morbidity risk between the sibs of the male and female 
probands, and between the sibs of probands with only 
one manic and only one depressive episode. On the 
other hand, the morbidity risk for the sibs of “purely” 
cyclic probands was found to be higher than that for the 
sibs of probands distinguished by some “disturbing 
elements” such as peculiar personality traits or schizo- 
phrenia-like symptoms. Certain environmental adver- 
sities in childhood were interpreted by the author as 
having the tendency to “increase the risk for the 
psychosis among the siblings of the probands.” Clin- 
ically, it may not have been without significance that 
53 per cent of all the cyclic cases ascertained in the 
study had only one psychotic attack. It was in accord- 
ance with expectation, however, that the first attack 
observed was a depression in 83 per cent of the cases. 

The main contribution of the study may be seen in 
a detailed and repletely tabulated substantiation of the 
genetic theory of manic-depressive psychosis. A careful 
review of the pertinent European literature is equally 
meritorious. Whatever disappointment is evoked by 
this diligent but ultraconservative investigation is 
chiefly due to some excellent opportunities missed 
procedurally. There are five appendices with pedigrees 
and psychiatric case histories, and brief references to 
14 twin pairs who occurred among probands and their 
sibs. 

Franz J. KALLMANN 
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Fours Herepiraria Et Patwoxosica. Vol. I, Fase. 
14. 
Edited by Alfonso Giordano, and 12 coeditors. Insti- 
tuto di Anatomie e Istologia Patologica dell’ Universita 
di Pavia, L. 3500 or $9.00 per vol.; single numbers, 
L. 1000 or $2.00. 345 pp. + 36 pl. + 1 folded 
chart. 1951-1952. 
Since the end of World War II the rapidly growing 
interest in human and medical genetics has been 
manifested in a surprising number of new journals in 
that field. Folia Hereditaria et Pathologica is one of 
these. Four or five numbers, of about 100 pages each, 
will comprise a volume. Volume One contains 22 
original papers, of which all but 2, which are in English, 
are in Italian with brief English summaries. Two issues 
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contain book reviews, also in Italian, and one contains 
a bibliography of the Rh literature. The quality of the 
peper is rather poor, and although halftones are on 
glossy stock, they are not outstanding in quality. One 


plate is in color. 
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Intropuctory PLANT Scrence. 

By Henry T. Northen. The Ronald Press Company, 

New York. $5.50. vi + 01 pp.; ill. 1953. 
PLANTS AND THE ATMOSPHERE. Harvard Case Histories 
in Experimental Science. Case 5. 

By Leonard K. Nash. Harvard University Press, 

Cambridge. $1.50 (paper). x + 122 pp. + 1 flow- 

chart; ill. 1952. 

The sequence of topics in this book follows the usual 
pattern, with the exception of Chapter 3, which is an 
early, brief look at the form and growth of seed plants. 
The first chapters deal with botany and human affairs 
and with a general view of the kinds of plants. Chapter 
4 is on cells. Then follow 3 chapters on physiology, 5 on 
the structure of higher plants, 4 more on physiology, 4 
on reproduction, 1 on physiology of flowering, 3 on 
genetics, 3 on ecology and conservation, 1 on evolution, 
and 11 on the different groups of plants. Scattered 
through these later chapters are a few discussions of the 
practical importance of some plants. 

This book is more a compilation than it is a book of 
science, as the title states. Almost no reasoning about 
the reported facts is presented. Practically nothing in 
the book would teach a student that science is an 
exciting intellectual activity in which facts and ideas 
are in a constant turmoil. Nor is there anything to teach 
him that the major aim of science is to create theories 
of broader and broader significance. The existing 
theoretical framework which gives meaning and organ- 
ization to so many facts in botany is not explicitly 
discussed, and one does not find or feel its presence in 
the book. 

It is true that these statements can be applied to 
most botany textbooks, but this fact does not make the 
present book more scientific. The history of botany is 
full of excellent examples of facts and theories in 
active interplay. Modern advances in botany supply 
still more examples of science in action. Why do these 
not find their way into botany textbooks, so that botany 
can be taught and understood as a dynamic, growing 
part of science? One cannot say it is impossible to teach 
these things, for they are already being taught to 
beginning students. For a good, if lengthy, example, see 
L. K. Nash, Plants and the Atmosphere. 

If one examines Northen’s book as a presentation of 
facts, one finds that it is simply and clearly written and 
well illustrated. Most of the pictures are very good, a 
few are bad, and more than a few are excellent. Most 
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of the photographs are original. Some subjects of 
genera! significance that could well have been included 
are: the growth curve as descriptive of individuals and 
populations, other enzymes besides the digestive 
enzymes (which were well treated), nutrition as a 
general problem, the more recent views on photosyn- 
thesis, and a more thorough and more modern view of 
evolution. 

Rapa W. Lewis 
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AUSTRALIAN JouRNAL OF Botany. Volume 1, Number 
1, March 1953. 
Edited by N. S. Noble. Commonwealth Scientific and 
Industrial Research Organisation, East Melbourne. 
7s. 6d. per issue. (Vol. 1, No. 1) 184 pp. + 19 pl.; 
text ill. 1953. 
This recent addition to the now extensive series of 
scientific journals published by C. S. I. R. O. in Aus- 
tralia will appear at irregular intervals, as material 
justifies. The contents will present the results of original 
research in botany, particularly in its descriptive 
aspects. The first issue contains the following articles: 
The Anatomy of the Timbers of the South-west Pacific 
Area. II. Apocynaceae and Annonaceae (H. D. Ingle 
and H. E. Dadswell); The Occurrence of Heartwood 
Crystals in Certain Timbers (M. Margaret Chattaway); 
Objective Methods for the Classification of Vegetation. 
L. The Use of Positive Interspecific Correlation (D. W. 
Goodall); The Identification of the Sporomorph 
Phyllocladidites with Dacrydium and its Distribution in 
Southern Tertiary Deposits (Isabel C. Cookson); The 
Tertiary Occurrence and Distribution of Podocarpus 
(Section Dacrycarpus) in Australia and Tasmania 
(Isabel C. Cookson and Kathleen M. Pike); The Rate 
of Podzol Development in Sands of the Woy Woy Dis- 
trict, N.S.W. (A. Burges and D. P. Drover); The 
Biology of St. John’s Wort (Hypericum perforatum L. 
var. angustifolium DC) in the Ovens Valley, Victoria, 
with Particular Reierence to Entomologicai Control 
(Nancy Clark); The Genus Triodia R. Br. (Gramineae) 
(Nancy T. Burbidge). 


Maine Aucar. The John Murray Expedition 1933- 
34, Scientific Reports, Vol. IX, No. 5. 
By Linda M. Newton. British Museum (Natural 
History), London. 9s. (paper). Pp. 395-420 + 4 
pl. 1953. 
A Review or NoMENCLATURAL CONSERVATION IN THE 
ALGAE From THE Port OF View OF THE Tyre MeTHop. 
Univ. Calif. Publ. Bot., Vol. 25, No. 4. 
By Paul C. Silva. University of California Press, 
Berkeley and Los Angeles. $1.25 (paper). Pp. 
241-324. 1952. 
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ConTrispuTions TO Our KNOWLEDGE oF OLD Worip 
ARALIACEAE: An Undescribed Species of Mastichoden- 
dron (Sapotaceae) from Barbados and Antigua. Bull. 
British Mus. (Nat. Nist.)., Bot., Vol. 1, No. 1. 
By W. R. Philipson, H. E. Box, and W. R. Philipson. 
British Museum (Natural History), London. 5s. 
(paper). 24pp.+ 1pl. 1951. 
A Revision OF THE West InpIAN Species OF SELA- 
GINELLA: A New Species of Cheilanthes from Africa 
and Some Additions to the Fern Flora of Northern 
Rhodesia. Bull. Brit. Mus. (Nat. Hist.); Vol. 1, No. 2. 
By A. H. G. Alston. The British Museum (Natural 
History), London. 8s. (paper). Pp. 25-50 + 1 
pl. 1952. 
To the several excellent new series of Bulletins of the 
British Museum (Natura! History), there is now added 
a series in Botany. The format is uniform with that of 
other series, except that this one is distinguished by 
having a green cover. Excellent typography, fine plates, 
parts of each volume of three to four hundred pages 
will appear irregularly and be priced separately, a very 
commendable feature. The Quarterly Review of Biology 
will review the more substantial contributions in these 
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Flowers or THe Soutn, Native and Exotic. 

By Wilhelmina F. Greene and Hugo L. Blomquist. 
The University of North Carolina Press, Chapel Hill. 
$5.00. xiv + 208 pp. + 27 pl.; text ill. 1953. 
There seem to be just as many flower-lovers south of 
the Mason and Dixon Line as there are north of it, but 
there certainly are fewer good wild-flower books for 
Southerners to choose from. Mrs. Greene and Dr. 
Blomquist have prepared a book which will serve that 
host of people who enjoy seeking out and identifying 
flowers in the southeastern states. Anyone who counts 
himself in this group would do well to have a copy. 
The book should be excellent for the amateur, since 
of over 500 species which are described, nearly all 
are illustrated with pen-and-ink drawings that oc- 
cupy the marginal third of each page alongside the 
text description. The drawings are large and clear, and 
for many flowers identification is possible by means of 
the drawing alone, although the accompanying text 
makes identification more certain as well as describing 
and differentiating species similar to the one illustrated. 
Besides the pen-and-ink drawings, about fifty species 
are illustrated individually in color. A unique feature 
of the book is the inclusion of 11 full-page color plates 
of groups—teally, bouquets—of flowers that are to be 
found at some certain season in any one of the various 
natural areas—“Spring wild flowers of the Southern 
Coastal Plain,” midsummer flowers of the mountains, 
fall flowers of the coastal plain, etc. On the facing page 
is a labeled outline drawing of the flowers shown on the 
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color plate. If the purpose of these bosquet color plates 
was to aid in identification, they are not a success; but 
they certainly are attractive and pleasing to anyone who 
already knows the profusion of flowers thst are illus- 
trated on each plate. 

The last quarter of the book is devoted to exoiics, of 
which the selection and illustrations are as good as fur 
the wild flowers. Looking at this section I am compelied 
to think not of the Southerners (most of whom alreacy 
know their cultivated flowers), but of the Northerners, 
particularly those who garden, who come south and are 
bewildered by the profusion of unknown flowering 
plants they see in southern gardens. They will naturally 
notice the conspicious and uniquely southern species, 
and it is these that are illustrated and described. 

There are no taxonomic keys in the book, but the 


anyway, and the more expert person usually knows 
which family a plant is in—in either case the plant 
can be worked down readily to its genus, and usually its 
species. The drawings have a negative advantage, too. 
If you can’t identify some unknown flower you can at 
least be sure it is not one of these described and illus- 
trated in the book. 

It is gratifying that the authors have realized that 
most of the people who will use this book, once they 
have identified a species, will want to know more about 
it. Along with each description, they tell which species 
can be transplanted easily (and which cannot, or only 
with difficulty), what are the preferred growing condi- 
tions, which species last well as cut flowers and which 
wilt quickly, and how to cut flowers and prepare them 
for bouquets. It is obvious that the authors have an 
interest in flowers beyond the purely scientific one of 
taxonomy and identification. 
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PLANT MORPHOLOGY 


PLANT MorpHo.ocy. 

By Arthur W. Haupt. McGraw-Hill Book Company, 
New York, Toronto, and London. $8.00. x + 464 
pp.; ill. 1953. 

This book fills a definite need among botany texts be- 
cause it presents in a single volume an “above-the- 
introductory-level” survey of the plant kingdom. Here- 
tofore, for a course in plant morphology based upon a 
survey of the plant kingdom at an intermediate level, 
it has been necessary to use either a general botany 
textbook or selected materials from a complement of 
several advanced works. The disadvantages of both of 
these alternatives are obvious. 

The author treats “the principal groups of plants 
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from the standpoint of their structure, reproduction 
and development.” The survey emphasizes “relation- 
ships as revealed by basic similarity in bodily organiza- 
tion and life histories,” and gives an “account of the 
general course of evolution that existing groups appear 
to have followed.” 

An introductory chapter presents general aspects of 
classification and the plant life of the past. The remain- 
ing subject matter is organized under 9 chapters which 
treat the algae (2 chapters), fungi, bryophytes, pterido- 
phytes (2 chapters), spermatophytes (2 chapters), and, 
finally, the evolution of the plant kingdom. The com- 
position of the chapters is consistent. A brief summary 
follows the description of vegetative and reproductive 
characteristics for each subdivision (generally orders) 
of the main groups. These summaries are chiefly re- 
statements of outstanding characteristics noted in the 
descriptions, but they may be useful. The sections on 
General Conclusions, which follow the treatment of 
each of the main groups, are of greater value for the 
interpretations and correlations they present. Over 300 
drawings and photographs, most of them new, ade- 
quately illustrate the text. 

From a general point of view the treatment of indi- 
vidual orders, as based upon representative genera, is 
fairly comprehensive. Some orders, such as the Tetra- 
sporales of the green algae and the Voltziales and 
Caytoniales of the gymnosperms, are omitted. In com- 
parison to the treatments of the groups of living plants, 
those of fossi] plants are generally brief and to some ex- 
tent inadequate. 

A few misleading statements were noted. It is im- 
plied that the distribution of truffles in this country is 
restricted to California. Sieve tubes rather than sieve 
cells are indicated as phloem elements in the pterido- 
phytes and conifers. The terms stamen and carpel are 
used to refer to the spore-bearing structures of gymno- 
sperms as well as angiosperms. Although there is 
precedent for this, it is more common to restrict these 
terms to angiosperms. Furthermore, the spore-bearing 
structures of seed plants are indicated as being homo- 
logous with those of the pteridophytes. In one sense 
this may be valid, but in the light of the non-foliar 
nature of sporangium-bearing structures in the Psilo- 
tales and Equisetum, and the fact that leaves of the 
lycopods and seed plants presumably have different 
morphological origins, there is strong reason to question 
it. 

The chapter on the evolution of the plant kingdom is 
a valuable part of the book. It is chiefly devoted to the 
evolutionary tendencies in the different plant groups, 
the evolution of sex, and alternation of generations. 
Here, as well as in other chapters where such topics as 
evolution and relationships are considered, however, 
the attempt to present evidence for opposing views 
and to evaluate them is not always made. For example, 
no recognition is given to the interpretation that the 
gametophyte of the bryophytes may have evolved by 
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reduction and modification of an erect, radially sym- 
metrical type and that the simpler sporophytes in the 
group may also be reduced. Alternation of generations 
is discussed in favor of the antithetic theory without 
review of the evidence from the lower vascular plants 
which would seem to be pertinent to the question. No 
mention is made of the telome theory. There may indeed 
be limitations in its application, but it would seem that 
a recognition of the concept and of the significant con- 
tributions in modern morphology that have resulted 
from its application would have been appropriate. 

The classification in the book recognizes the main 
divisions of Phycophyta and Mycophyta under the 
subkingdom Thallophyta, and Bryophyta, Pterido- 
phyta, and Spermatophyta under the subkingdom 
Embryophyta. Newer alternative classifications are 
discussed, but they are dismissed as being no more ade- 
quate. The supposed advantage of the newer classifi- 
cations rests in the fact that they more accurately 
reflect phyletic lines, particularly among algae and 
vascular plants, and, therefore, they would be ideally 
suited to a book which emphasizes evolution and rela- 
tionships. 

Agreement on matters which involve interpretation 
is not always to be expected. Many teachers will, no 
doubt, agree with most of the author’s views. There is 
no question that the book will afford a sound basis for 
a morphological survey of the plant kingdom. If desired, 
it can be supplemented by readings from the selected 
references which are given. 
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DEVELOPMENTAL PLANT ANATOMY. A Workbook for 
Use in a General Course. 

By Richard A. Popham. Long’s College Book Com- 
pany, Columbus. $4.50. xxix + 361 pp.; ill. 1952. 
Developmental Piant Anatomy is a laboratory work- 
book for use in a general course by students from all 
fields of plant science. As indicated by the title, the 
emphasis throughout is on anatomical aspects of plant 
development, the objective being to formulate, from 
a study of all plant parts, “a concept of the structural 
changes occurring during the enlargement of the plant 
from a fertilized egg.”” The importance of physiological 
facts and concepts to an understanding of the develop- 
ment of plant structure is recognized, and the indi- 
vidual instructor can correlate observations and in- 
ferences with other plant science fields as he may desire. 
The book is in loose-leaf form, and thus the sequence 
of topics may be modified and additional material in- 
serted. In the arrangement presented roots are con- 
sidered first, followed in order by the hypocotyl, stems, 
leaves, and cell types. A large number of references is 
coded under different subjects, and the student is re- 
peatedly referred to them when they are appropriate. 
Many topics are supplemented by compilations of data, 
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some extensive, in the form of charts, notes, and sum- 
maries. In these, source references are cited only by 
author and date. There is an appendix which consists 
of a review of the principal types of vegetative shoot 
apex organization in vascular plants. 

Noteworthy are the many excellent photomicro- 
graphs of the materials observed, included in order to 
allow the time of the student to be more profitably de- 
voted to observation, discussion, etc. They are intended 
to be labelled by the student. 

More noteworthy, perhaps, is the fact that the ap- 
proach to the laboratory work places a premium on 
critical observation. This emphasis is heightened by 
the absence of directions and outlines of procedures. 
The attention of the student is focused by a series of 
questions which demand accurate observations and 
thoughtful evaluations. Many of the questions pre- 
suppose information that cannot be obtained from the 
subject material, and hence background information 
must be utilized. 

In general, the approach is directed toward two rather 
opposed achievements—an elucidation of the prin- 
ciples of developmental plant anatomy and an apprecia- 
tion of the variations in plant structure. Because of the 
attention to factual aspects in the questions and the 
abundant data given for most of the sections, the stu- 
dent might tend to emphasize details at the expense of 
the principles. With skilful direction on the part of the 
instructor, however, both goals could be realized. 

A wide representation of rather commonly available 
specimen materials is indicated. Selections among these 
can be made, if desired, without sacrifice of results. 

The workbook was prepared by offset printing from 
a typewritten manuscript and the appearance is pieas- 
ing. Only a few typographical errors were noted. 

Although coverage of the subject is broad, certain 
anatomical topics are treated slightly, if at all. Among 
these may be mentioned cell wall structure, cellular 
organization of and ontogenetic modification of the 
cambium, details of structure and development of 
xylem elements, nodal structure, and types of secretory 
structures. Sieve cells are not included as a cell type 
and the concept of tracheary elements is not clear. 
The topic of the specialization of tracheary tissues and 
its application to phylogeny is not considered. These 
various aspects may be judged as relatively unimportant 
in a study of developmental anatomy, but many of them 
are basic to a broad foundation in anatomy and are 
significant in developmental phenomena. The serious 
student would obtain some of this information while 
reading the literature. 

The workbook represents a real contribution to the 
teaching of plant science. Although the approach is not 
new, it is certainly a fresh one. If used within the proper 
framework it should provide a sound training for the 
student and a stimulating experience for the instructor. 

CHARLES HEIMscH 
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Tue MOLecuLAR ARCHITECTURE OF PLANT CELL 
WALLS. 

By R. D. Preston. John Wiley & Sons, New York. 

$6.75. 211 pp. + 16 pl; text ill.; 1952. 

This small, well illustrated volume was written “chiefly 
for botanists.” Although there are brief chapters deal- 
ing with the historical development of cell wall research 
and with the chemical nature of cellulose and other 
constituents, the bulk of the volume is concerned with 
polarization optics and x-ray crystallography, and with 
their applications in the study of the walls of different 
types of plant cells. 

Present concepts of the visible and submicroscopic 
structures of cell walls should be based upon a summa- 
tion of evidence derived from many diversified lines of 
investigation. Each technique has particular advantages 
and limitations. Most of them involve more or less 
drastic treatments in preparing material for examina- 
tion. To rule out certain of them as “completely in- 
adequate” without clearly defining the limitations and 
uncertainties of others is scientifically unjustifiable. 
In the application of polarization optics and x-ray 
crystallography, various mistaken inferences have been 
drawn in the past owing to unfamiliarity with the 
numerous variables in botanical material. Certain of 
these misconceptions are rectified in Preston’s volume 
and are brought into close harmony with other lines of 
evidence. 

I. W. Bamey 
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MATERIAE VEGETABILES. Acta Culturae et Praepara- 
tionis Planatarum. Organ of the International Com- 
mission for Plant Raw Materials. Vol. I, No. 1. 
Edited by C. Regel and Fr. Tobler. Publisher, Dr. 
W. Junk, Den Haag. Subscription per. vol. (4 nos.), 
Fi. 40.-(Dutch guilders]. (1) 128 pp.; ill. 1952. 
Following the Introduction (in English, French, and 
German) to this new journal, the first issue contains 
the following articles: Karroid and Karoo Veld as 
Nutrition to Farm Animals (M. Henrici); Der Lein 
als Oel- und Faserpflanze des La Plata-Gebietes (A. 
Boerger); Die wissenschaftlichen Grundlagen der 
Harznutzung und ihre praktischen Auswirkungen (K. 
Mazek-Fialla); The Caesalpinias as Tanning Materials 
(F. N. Howes); Uber den Einfluss der Diingung auf 
die Faserentwicklung der Yuccapflanze (A. Th. Czaja); 
The Significance of Terpene Accumulation in Plants 
(J. P. Riches); Die Verwertung der Fasern von Stam- 
men der essbaren Bananen (Fr. Tobler); Le Styrax en 
Gréce (Ch. Diapoulis); The International Commis- 
sion for Plant Raw Materials (C. Regel). A number of 
short reviews of books, monographs, and important 
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The aim of the new periodical is to bring together the 
rn iain na ee 
research, cultivation and extraction, amelioration, prep- 
aration and utilization of plant raw materials. Articles 
will be published in English, French, German, Italian, 
or Spanish, and each will have a summary in a second 
language. The journal is very well printed on good 
paper, and papers are illustrated by line cuts. The 
four numbers per annum will comprise about 400 
pages, 100 per issue. 


Textsoox or Woop Trecunorocy. Vol. 2. The 
Physical, Mechanical, and Chemical Properties of the 
Commercial Woods of the United States. 
By H. P. Brown, A. J. Panshin, and C. C. Forsaith. 
McGrow-Hill Book Company, New York, Toronto, 
and London. $10.00. xxviii + 783 pp.; ill. 1952. 
This volume (Vol. 1, Q.R.B., 25: 335. 1950) gives a 
comprehensive discussion of the physical and mechan- 


with the industrial utilization of wood. The book is in 
three parts: 228 pages are devoted to the general physi- 
cal properties of wood, and 492 pages to its mechanical 
properties, while the discussion of chemical properties 
is condensed into 40 pages. It appears to me that the 
chemical part of the book is excessively abridged in 
comparison with the physical parts, and should have 
been omitted and reserved for adequate treatment in 
a third volume of the series. 
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Fiour ror Man’s Breap. A History of Milling. 
By John Storck and Walter Dorwin Teague; illus- 
trated by Harold Rydell. University of Minnesota 
Press, Minneapolis. $7.50. xiii + 382 pp.; ill 
1952. 

The history of milling is much more than the history of 
an important industry; it is in part a history of civiliza- 
tion itself. The ways in which man first utilized cereal 
grains for food, the primitive methods of grinding the 
grain into flour, and the later improvements due to 
technological progress have profoundly influenced man’s 
social development. 

Flour for Man's Bread tells in a most interesting 
manner the story of the gradua! advance of the art of 
milling, from the first crude attempts at grinding in 
Paleolithic times to the complicated automatic mills 
of the present day. The detailed account begins with 
the ancient civilizations of the Tigris, Euphrates, and 
Nile Valleys, and later of Greece and Rome, goes on to 
the more modern periods of European history, and 
thence to America. 

Quite naturally the gradual improvement of the 
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technical processes involved constitutes the principal 

theme of the bock. Since, however, these advances have 

gone hand in hand with the development of man’s 

intellectual powers, students of social and economic 

history, geography, archeology, economic botany, 

agriculture, and related subjects will find the work of 
interest. 

So much factual information and so many important 
steps are given here—the first use of shaped stones 
(mortars and saddlestones), of screens to sift the husks 
from the meal, of querns and millstones to reduce rather 
than grind the grain, and the more recent innovations 
in tools and techniques—that a reviewer is faced with a 
most difficult task. Possibly a recapitulation of the 


The great majority of the facts stated seem to be 
well documented, save possibly in the earlier chapters. 


Tae FoNDAMENTALS OF Frurr Propuction. Third 
Edition. 
By Victor Ray Gardner, Frederick Charles Bradford, 
and Henry Daggett Hooker. McGraw-Hill Book 
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Company, New York, Toronto, and London. $9.00. 
xiv + 739 pp.; ill. 1952. 

This third edition of a book that first appeared in 1922 
(2nd edition, 1939) was the first book of its kind 
which focused attention on the fruit plant itself, its 
growth, and its requirements. Plant physiology, plant 
chemistry, soil science, and physics were freely drawn 
upon. The presentation was based on the more signifi- 
cant researches and experiences in the field, as the 
authors judged them. In contrast, most books on fruit 


ceedingly valuable to students and professional horti- 
culturists, by serving primarily as a source book and 
reference to much material scattered widely through- 
out the literature in many disciplines. 

The third edition has been prepared by the senior 
author, the junior author having died. It differs from 
the second in that additional information is included 
in each chapter in an attempt to bring each up to date. 
Furthermore, there is a new section of 25 pages dealing 
with light relations and another of 23 pages dealing 


moved in order to keep the book within the space 
limits of the original edition. 

It is unfortunate that it was found necessary to re- 
move the sections on propagation and geographical 
influence. They are important and significant in fruit 
culture, and all readers of the book would have been 
pleased to have seen these areas expanded and well 
treated. Light relations and growth regulators are 
discussed only briefly. The literature citations are not 
overly well selected and do not include the most recent 
research. In attempting to bring the other chapters up 
to date, the author has quite naturally rested heavily 
upon literature and research reported in the first 
edition (1922). Coverage of the literature from that 
period until 1952, however, leaves much to be desired. 
The book will find great value, as it always has, as a 
reference book of the earlier literature, and it contains 
sufficient new material to increase its value somewhat. 


ag 


ANNUALS For Every GARDEN. 

By Dorothy H. Jenkins; photographs by Gottscho- 
Schleisner, drawings by George L. Hollrock. M. 
Barrows & Company, New York. $3.00. 223 pp. + 
16 pl.; text ill. 1953. 

The gardener who wishes a colorful display of blooms 
from early spring to killing frost recognizes the value 
and necessity of annuals. For cut flowers they are, of 
course, indispensable. Yet the lack of variety that 
characterizes most gardens is rather remarkable when 
one considers the truly splendid array from which 
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selections can be made, as weil as the ease with which 
annuals other than zinnias and marigolds can be grown. 
The author, who from her experience as garden editor 
for the New York Times, writes with assurance and 
authority, takes up all phases of home cultivation from 
soil preparation to the arrangement of altar pieces. 
A month-by-month calendar of chores is provided for 
the forgetful, and an excellent and compact guide at 
the end of the book summarizes much of the informa- 
tion in usable form. This is a handy book to supple- 
ment, though not to replace, the annual seed cata- 
logues. 

Groxmmias—And How To Grow Them. - 

By Peggie Schulz. M. Barrows & Company, New 
York. $2.95. 128 pp. + 6 pl.; text ill. 1953. 
Gardeners, like stamp collectors, eventually reach a 
stage of specialization; having reached that stage they 
unite for common comfort and benefit to form a club; 
having formed a club, national affiliation becomes in- 
evitable and indeed vitally necessary; such widespread 
interest leads to the founding of a journal, in this case 
The Gloxinian; a book follows as day follows night. 
The current gem, first of its kind, is complete from an 
historical, botanical, and cultural treatment to in- 
clusion of a facsimile membership blank for those who 
would seek entrance into the national society. It is 
destined to enjoy a measure of success which can be 
accurately calculated from the membership rolls of the 
national society. Being a first, or possibly < second, 
cousin of the African violet, the gloxinia has a blood 
advantage over other flowers as regards popularity. 
Being somewhat finicky house plants, they also present 
a challenge to the indoor gardener. The style of pre- 
sentation is friendly and feminine but not frivolous. 
The volume is recommended as a birthday present for 
distaff members of the family at, or beyond, the age of 

forty. 


C. P. Swanson 
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Piant CHEMOTHERAPY AS EVALUATED BY THE Fv- 
sanrom Witt Assay On Tomatoes. Conn. Agric. 
Exp. Sta. Bull. 557. 
By A. E. Dimond, David Davis, R. A. Chapman, and 
E. M. Stoddard. The Connecticut Agricultural Ex- 
periment Station, New Haven. Free (paper). 82 pp.; 


ill. 1952. Wd 


GENERAL AND SYSTEMATIC ZOOLOGY 
Systematic Zootocy. Vol. 1, Nos. 1-4. 1952. 

Edited by John L. Brooks. The Society of Systematic 

Zoology, U. S. National Museum, Washington. 
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Subscription: members, $4.00; non-members and 
institutions, $7.00. Single numbers, when avail- 
able, $1.50 (members), $2.00 (non-members). 1952. 
This new quarterly has a threefold purpose: “to pub- 
lish, and therefore to encourage the preparation of, 
contributions on basic aspects of all fields of systematics, 
principles and problems; to provide a suitable forum 
for discussion of the problems of the systematist and 
his methods; and to report as news the other activities 
of the Society of Systematic Zoology.” Contributions 
will deal with the principles of systematics and their 
applications in comparative anatomy, zoogeography, 
pelsanteingy, taxonomy, classification, evolution, or 


tivities of systematists; reviews 


Volume I contains 22 articles, ranging from discus- 
sions of general methods or nomenciatural problems 
to such specific contributions as the Zoogeography of 
the Bathypelagic Fish, Chauliodus, (R. E. Haffner) or 
Hybridization in the Purple Grackle, Quiscalus quis- 
cala (C. E. Huntington). Excellently printed on fine 
paper stock, and illustrated with line cuts and occasional 
halftone engravings, the journal presents a fine ap- 
pearance and will undoubtedly fill a very useful place in 
the zoological literature. Volume I contains about 185 


pages. 

Annotatep List oF ANIMALS AND PLANTS OF MIE 
PREFECTURE, JAPAN. 

The Committee of The Biological Survey of Mie Pre- 
fecture. Paper. x + 352pp.+5pl. 1951. 
This list of thousands of plant and animal species, 
arranged by taxonomic groups, bears witness to the 
rich fauna and flora of Mie Prefecture, even though the 
list is admittedly incomplete. The scientific names of 
the species and higher categories are given in the cus- 
tomary Latin or Greek forms, but the annotations are 


in Japanese. 
Tue Briovoey oF PARAMECIUM. 
By Ralph Wichterman. The Blakision Company, 
New York and Toronto. $9.00. xvi + 527 pp.; 
ill. 1953. 
In this age of intensive research, when specialization 
is the order of the day, books that attempt to summarize 
active areas have an important place in scientific 
literature. These books serve as useful handbooks for 
the worker in the field and present the essentials of 
that area to the general scientific reader. 
That the biology of Paramecium deserves such treat- 
ment needs no defense. These ciliated protozoa aroused 
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the wonder of the early microscopists, stimulated the 
19th century cytologists, and are now under study from 
every biological angle. These unicellular “slipper” 
animals are largely responsible for our recent attention 
to cytoplasmic heredity, are now making contributions 
to our understanding of cellular differentiation, and 
promise to make even greater contributions in the 
future. 

The scope of The Biology of Paramecium is commend- 
able. The author has brought together some 2,000 
references dating from 1674 to the present. Starting 
with a history and classification of the genus, he dis- 
cusses its morphology, cytology, ecology, physical and 
chemical properties, metabolism, reproduction, and 
genetics. Every facet of the biology of the organism is 
mentioned somewhere in the text, making this an 
exceedingly useful reference work for the reader with a 
particular interest. 

However, the value of this important contribution 
to biological literature would have been enhanced had 
the author revised the text a few more times. This 
might have improved its readability and tightened its 
organization. It might also have decreased the repeti- 
tiousness of some sections and have increased the 
emphasis on recent and more important findings in 
place of more inconsequential material. 


Myron Levine 


Tue Cestopes or SEALS FROM THE ANTARCTIC. Brit. 
Mus. (Nat. Hist.) Zool., Vol. I, No. 7. 
By Stanislaw Markowski. The British Museum 
(Natural History), London. 12s. 6d. (paper) Pp. 
125-150 + 12 pl. 1952. 
Nine species of pseudophyllidean cestodes occur in 
Antarctic seals. They belong to 4 genera, 2 of which 
are new. One new species is described. 


We 


A Historicat REviEw OF THE MOLLUSKS OF LINNAEUS. 
Part 2. The Class Cephalopoda and the Genera Conus 
and Cypraea of the Class Gastropoda. Bull. Amer. Mus. 
nat. Hist., Vol. 103, Art. 1. 

By Henry Dodge. American Museum of Natural 

History, New York. $1.75 (paper). 134 pp. 1953. 
This is the second instalment of a work, the first in- 
stalment of which has already been reviewed (Q.2.B., 
28: 302. 1953). The present instalment covers the 
Cephalopoda, and the genera Cypraea and Conus. 
The maintenance of the high standard set by the au- 
thor in the first instalment will be equally helpful to 
all those systematic malacologists who from time to 
time are compelled to dip into that rather dry and 
deadly and frequently sterile field of systematic nomen- 
clature. 

It is disappointing to find no information at all as to 
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where the sage of Uppsala obtained the type material 
of Conus princeps. Most of the Pacific American mol- 
lusca in the Systema Naturae are circumpolar species, 
originally named and described from European ex- 
amples, but this cone is found only in the Gulf of 
California and the neighboring Pacific coast of Mexico. 
From whom did Linnaeus obtain his material? Was it 
from his disciple Loeffler, who made the Spanish Em- 
pire his field and who died on the Spanish Main? Or 
was it from Venegas, the pioneer Jesuit naturalist of 
Baja California, who seems to have been familiar with 
all the work of his great Swedish contemporary? Or 
were these shores visited by another naturalist prior 
to 1758, someone whose name has since passed out of 
history? 


Josuvua L. Barty, Jr. 
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Trartt pe ZOOLOGIE—A natomie, Systématique, Biologie. 
Volume X, Fascicules I and I[1—Insectes Supérieurs e 
Hémiptéroides. 

By A. Badonnel and 10 other contributors; edited by 

Pierre-P. Grassé. Masson et Cie., Paris. 13,000 fr. 

I: Pp. 1-975 + 5 pl; text ill. II: Pp. 976-1948 + 

1 pl; text ill. 1951. y 
Whether all of those who hopefully turn for informa- 
tion to these impressive fascicles of Grassé’s treatise 
will truly find the enlightenment they seek is doubtful, 
but it is hardly likely that anyone will close the covers 
of these beautiful books without first having gained 
considerable enjoyment—perhaps even the desire to 
own them despite their shortcomings. In this sorry era 
of scientific publication, characterized by numerous 
costly books, often of unlovely composition, poor crafts- 
manship, and substandard materials, these volumes 
come as pleasant reminders of the publisher’s art that 
seems now dormant. 

Fascicle I is devoted to the Megaloptera, Raphidio- 
dea, and Neuroptera (by Berland and Grassé), Me- 
coptera (Grassé), Trichoptera (Despax), Lepidoptera 
(Bourgogne), Diptera and Siphonaptera (Séguy), and 
concludes with the non-aculeate Hymenoptera (Ber- 
land and Bernard). Fascicle II completes the order 
Hymenoptera (Berland, Grassé, and Bernard; also an 
account of formicine-feeding biology by le Masne), 
passing thereafter to the Strepsiptera (Jeannel), Cor- 


subject-illustration index of 70 pages, and an 8-page 
synoptic table of contents to the whole volume. A 
glance at the authorship foretells the strength of the 
text: the Diptera, Hymenoptera in part, Corrodentia, 
Homoptera, and Heteroptera are best treated. 

In general, each order tends to be dealt with in the 
same way, and each topic is ordinarily illustrated by 
admirably chosen, cleanly executed line drawings or 
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sketches. There is first a brief account of the definitive 
and general ordinal characters, and then a more or less 
detailed account of the external and internal gross 
anatomy of the adult insect, followed by a similar 
treatment of larval anatomy. Larval life, reproduction, 
some aspects of natural history, and distribution are 
then discussed, and a brief review given of the major 
systematic categories within the order—often to sub- 
family. Even though a special volume of the treatise is 
promised on the anatomy, physiology, and reproduction 
of insects in general, the scattered comments concerning 
one or another aspect of insect physiology, biochemistry, 
cytology, or genetics lend very little of value to this 
work, and much more might justifiably be expected in 
the way of adequate coverage and résumé in a modern 
monograph such as this one. Indeed this is the basis for 
an over-all criticism: the topics touched upon range too 
widely for most authors, however profound their own 
research within more limited domains, and the result 
is an uneven patchwork of varying orders of scholar- 


ship. 

Within each section an author may give extended 
treatment to topics of personal interest or familiarity 
(e.g., Bourgogne’s account of the reproductive anatomy 
of the Lepidoptera; Pesson’s description of the anatomy 
of the homopterous head and mouthparts; etc.), and 
these excellent accounts of limited subjects show what 
might have been accomplished had a galaxy of special- 
ists been invited to synthesize these volumes. On the 
whole, however, for most orders the information is by 
and large disappointingly superficial. The bibliographies 
do not improve matters greatly, for in few cases are 
they themselves outstanding guides to the relevant 
literature, and unfortunately also their works are very 
seldom cited in the text. 

Too much, perhaps, kas been attempted in these 
volumes; too often the concern is with the works and 
insects “de notre pays.” But these books are wonder- 
fully and beautifully illustrated, their text does have 
its strong points, and they will find a useful, if not in- 
dispensable, place in the biologist’s library even if the 
works of Sharp, Schréder, Kitikenthal and Krumbach, 
and Weber are at hand. 


Wa 


A Cueck List oF THE GENERA AND SPECIES OF MAL- 
LOPHAGA. 

By G. H. E. Hopkins and Theresa Clay. The British 
Museum (Natural History), London. £2. vi + 362 
pp. 1952. 

A new and up-to-date checklist of the biting lice has 
long been needed. The latest, and until now the only, 
list was that by L. Harrison, which appeared in 1916. 
Since that date there has been much activity among the 
workers in this group of insects. 

Hopkins and Clay have worked over all the names 


K. W. Cooper 
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@ great advance over that of Harrison. 
Epwarp A. CHAPIN 
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A Generic Revision oF THE FamiLy AGROMYZIDAE 
(Dierera) wit a CATALOGUE oF New Worip 
Species. Univ. Calif. Publ. Eniom., Vol. 8, No. 8. 
By Kenneth E. Frick. University of California Press, 
Berkeley and Los Angeles. $1.25 (paper). Pp. 339- 
452; ill. 1952. 

The agromyzids are divided into two subfamilies, 
Agromyzinae and which the author 
considers to contain 4 and 15 genera, respectively. In 
a series of keys, Frick has shown how the male ter- 
minalia and certain other adult and larval structures 
are generically correlated. These form the basis of the 


the morphology of the adults and larvae, a historical 
background, and the relationship of this family to re- 
lated acalyptratae. 

A list of 270 generic and specific names, as previously 
known, side by side with the author’s concepts, will 
undoubtedly be of considerable aid to students of this 
group. Twelve pages of cited literature and 34 clearly 
drawn illustrations complete this ambitious contribu- 


tion. 
Tus Hevemar or Caurrornia. Unio. Calif. Publ. 
Entom., Vol. 9, No. 2. 
By Willis W. Wirth. University of California Press, 
Berkeley and Los Angeles. $2.00 (paper). iv + pp. 
95-266; ill. 1952. 
In this paper, the author has treated the “no-see’ums” 
and related species found in California. Besides keys, 
and detailed and complete specific descriptions and 


Frep M. Snyper 


synonymies of the 110 species, sections are also in- 
cluded on the morphology and economics of the group, 
as well as a key for identification of larvae to genus. 
Detailed drawings of the male genitalia and antennal 
segments, as well as thoracic patterns, accompany 
most of the descriptions. This is a pleasant departure 
from many keys or treatments of faunal regions in 
which only one sex is used for the first couplet in a key, 
and the following couplets are based on characters 
found in the opposite sex. Wirth’s excellent paper should 
enable interested students to identify the California 
species without having to consult other papers, provid- 
ing proper optical equipment and properly prepared 
specimens of these minute midges are available. 
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Tue Horse-Fires (Dirrera: TABANIDAE) OF THE 
Ermiopian Recion. Vol. J: Haematopota and Hippo- 
centrum. 

By H. Oldroyd. British Museum (Natural History), 

London. £2. x + 225 pp. + 25 pl.; text ill. 1952. 
This is the first of 3 proposed volumes which will 
eventually treat the Tabanicae of the Ethiopian region. 
Comprehensive sections on their structure, phylogeny, 
classification, biology of early stages, and relationship 
to disease precede Oldroyd’s characteristically concise 
descriptions of the 174 species of Haematopota and 
Hippocentrum treated in this volume. 

Specific identifications in H aematopota are notoriously 
difficult because of the lack of easily described morpho- 
logical characters and the dependence which must be 
placed on somewhat intangible wing patterns. This 
situation has been admirably circumvented by copious 
line drawings of the frons and antennae, and photo- 
graphs of wings of all except one or two of the species 
treated. This large genus is divided into 11 species- 
groups, and 4 subgroups which are adequately keyed. 
Maps showing the distribution of the groups or sub- 
groups are presented, and more detailed information is 
found after the discussion of each species. 

Oldroyd’s is the first complete key to the Haemato- 
pota of the Ethiopian region, and the complete syn- 
onymy and valuable notes which follow his descriptions 
make this paper a prerequiste for any serious study of 
this group. 

A review of this volume would be incomplete without 
an appreciative mention of the author’s dry humor, 
which is especially apparent in the introductory por- 
tions of the paper, and which greatly aids in a sympa- 
thetic understanding of the many problems involved in 
defining specific limits in this difficult group of horse- 
flies. This series of volumes, when completed, will un- 
doubtedly become a classic treatment of the group, and 
remain so for many years. 

Frep M. SNYDER 
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THe TRICHOPTERA 
AND NEw ZEALAND. 
Described and figured by Martin E. Mosely and D. E. 
Kimmins. British Musewm (Natural History), 
London. £4. 10s. 0d. iv + 550 pp.; ill. 1953. 
This monumental work was commenced by the au- 
thors in the years just preceding the Second World 
War and was about half done when the war made it 
necessary for them to suspend their studies. Later, work 
was resumed and again interrupted by the death of the 
senior author. Finally, Kimmins completed the manu- 
script for publication, which resulted after the Aus- 
tralian and New Zealand governments made generous 

contributions toward the costs. 

In the course of the work it was necessary to describe 
23 new genera and 113 new species, thereby raising the 
total numbers of known genera and species for this 
region to 90 and 261, respectively. Of these, 177 species 
in 69 genera are Australian. Keys to families, genera, 
and species are given, and most of the species are il- 
lustrated by line drawings of the wings and male 
terminalia. 


(Cappis-Fires) oF AUSTRALIA 


Epwarp A. CHAPIN 
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A CATALOGUE OF THE AMERICAN HespeRmpArE Indi- 
cating the Classification and Nomenclature adopted in 
the British Museum (Natural History). Part II (Groups 
B, C, D) Pyrginae, Section 1. 

By Brigadier W. H. Evans. The British Musewm 

(Natural History) London. Ws. (paper). v + 178 

pp. + 16 pl. 1952. 
The second part (Part I, see Q.R.B., 26: 75. 1951) of 
Brigadier Evans’ monumental! work on the Hesperiidae 
(Skippers) of the New World covers the first of the 
two sections into which the author divides the sub- 
family Pyrginae. Recognized as valid are 42 genera, 
307 species, and 173 subspecies. Of these, 4 genera, 45 
species, and 66 subspecies are named as new. All of 
these but 6 species are represented in the British Mu- 
seum. Placed in synonomy are the names of 37 genera 
and 313 species and subspecies. The text is arranged in 
the form of a greatly expanded key, so that diagnostic 
characters are given for all genera, species, and sub- 
species. The following essential taxonomic information 
is given: the names, authorities, and dates of fixation 
of all generic names; the authorships and dates of de- 
scription of all names; the authorships and publication 
dates of the chief published figures of all trivial names; 
the type localities of all trivial names, including those 
placed as synonyms; and line drawings of the important 
parts of the genitalia of nearly all of the species. When 
the types of trivial names are in the British Museum 
this is stated; and the localities of all British Museum 
specimens are given. 

No bibliographic citations are given other than a 
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very short list of the chief works on the fauna, al- 
though, as the author states, the name of the author 
and the date of publication will facilitate finding the 
original references. It is unfortunate that the locations 
of types not in the British Museum are not given, even 
when these are known; and that the distributional data 
are based solely on British Museum specimens, even 
when a species or subspecies is well known from addi- 
tional localities. I also note with sorrow that some mis- 
spelling of scientific names (such as corusis for confusis, 
which will certainly compound corusion) has crept into 
the text. The relatively minor nature of such criticisms, 
however, only serves to emphasize the enormous con- 
tribution to taxonomy which this work represents. 
Other parts dealing with the remainder of the New 
World Hesperiidae are expected to follow. 

The feature of this work most significant to biol- 
ogists in general is the considerable expansion of the 
subspecific category. In this respect the classification 
of the Hesperiidae has lagged behind that of other 
groups of the diurnal Lepidoptera, due in part to 
scarcity of material and to a considerable conservatism 
of the students of the group, and in part to an apparent 
conservatism of the Hesperiidae themselves in forming 
geographic subspecies. The author has made an excel- 
lent beginning in this respect—one that will serve as a 
sound basis for future geographic analyses. 

ALEXANDER B. K1oTs 
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AUSTRALIAN Termites. The Biology, Recognition, and 
Economic Importance of the Common Species. 
By F. N. Ratcliffe, F. J. Gay, and T. Greaves. Com- 
monwealth Scientific and Industrial Research Or- 
ganization, Melbourne; [Tait Book Company, Mel- 
bourne]. £15 2s. 0d. 124 pp.; ill. 1952. 
This volume is a manual for use by householders, build- 
ers, architects, and pest-control operators who need 
information on this important subject, but to whom 
the information in Hill’s highly technical Termites 
(Isoptera) from the Australian Region is not available. 
The first half of the work is devoted to a readable ac- 
count of termites—their habits, general biology, and 
economic importance. Discussion of the 12 known 
genera and the more commonly encountered species 
makes up the second half. The illustrations are well 
selected and reproduced; they are partly line drawings 
of anatomical structures and partly half-tones from 
photographs of nest sites. 
Epwarp A. CHAPIN 
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Nores on Barrrish IcHNEUMONINAE witH Descrip- 
Tions oF New Species (Hym., Icuneumonmpaez). 
Bull. Brit. Mus. (Nat. Hist.) Entom., Vol. 3, No. 4. 
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By J. F. Perkins. The British Musewm (Natural 
History) London. 15s. (paper). Pp. 103-976; ill. 
1953. 
Preparatory to the publication of a handbook on the 
British species, this assemblage of notes on the Lin- 
naean, Stephens, and Desvignes types, as well as on 
the ichneumonine types of the Bridgman, Marshall. 
Morley, and Carr collections, and other material, places 
the faunal list of British Ichneumoninae in good 
taxonomic order. Three new names are proposed, and 
2 genera and 16 species of Ichneumoninae are newly 
described. A list of the British Ichneumoninae (332 
species) is given that markedly departs from the Kloet 
and Hincks (1945) check list, for no less than 110 
names are removed from the latter list of species, and 


105 are added. 


Tue Formiciwaz or Austratia. Volume I. Sub- 
family M yrmeciinae. 
By John Clark. Comsonwealth Scientific and In- 
dustrial Research Organisation, Melbourne; (Tait 
Book Company, Melbourne]. 25s. 230 pp.; ill. 
1951. 
This, the first volume of a projected monograph on the 
ants of Australia, treats of the primitive subfamily 
Myrmeciinae, which contains the two genera M yrmecia 
and Promyrmecia. The first of these genera includes the 
large and vicious “bull dog ants,” some species of which 
reach a length of 134 inches. The members of the other 
genus are smaller and are known as “jumpers” from 
their mode of progression by short jumps. Somewhat 
over a hundred Australian species (21 of which are new 
here) are considered to belong to this subfamily. Each 
species is fully described, and most are illustrated by 
line drawings showing dorsal and lateral views. Keys 
are given to the Australian subfamilies of ants, to the 
two genera, and to the included species. 
Epwarp A. CHAPIN 
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Tue Soctar Insects. 

By O. W. Richards. MacDonald, London; Philo- 
sophical Library, New York. $4.75. 219 pp. + 21 
pl; text ill. 1953. 

A readable summary of this absorbing subject, il- 
lustrated by some of the best insect photographs, will 
do much to inform the general public on the ways of 
social insects. For the beginner, an initial chapter tells 
how insects are constructed and operate, and develops 
an understanding of instinctive behavior by proceed- 
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worker caste is raised but not solved. Solitary and social 
bees repeat the pattern, while ant and termite societies 
require more detailed study. Probably it is a Britishism 
to refer to driver and legionary ants where North 
Americans are more prone to use the term “army ant.” 
Since neither army ant nor the genus Eciton is given 
the term familiar in this country, Schneirla’s work 
appears suddenly. But the subject is handled in such 
a cosmopolitan way, with African examples included 
as well as those of Central and South America, that in 
such a short book, the omission is not serious. Richards 
clearly hopes to stimulate further study of social in- 
sects and notes that “a beehive or an ant-colony is 
easier to keep than a dog, and although it will hardly 
be so satisfying to the affections, it will provide a host 
of unsolved problems on which anyone may exercise 
his disinterested curiosity. It is the application of this 
distinctively human faculty, not only to insect societies 
but also to our own, which is most needed in the world 
to-day.” 
Lorus J. & Marcery J. MILNE 
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Instructions For Co.iectors. No. 3. REpTILes, 
AMPHIBIANS AND Fisues. Sixth Edition. 

British Museum (Natural History), London. 9d. 

(paper). 28 pp.; ill. 1953. 
This is a concisely written little pamphlet with a con- 
siderable amount of information about the various 
phases of the collecting, preserving, and shipping of 
cold-blooded vertebrates. Rather full consideration is 
given to fixatives and preservatives. Although formalin 
and ethyl alcohol are discussed in some detail, no men- 
tion is made of isopropyl alcohol, which now is being 
used in increasing amounts in a number of American 
museums. In addition to collectors, for whom it was in- 
tended, this booklet, or a counterpart, should also be 
fie 2 Aree | RS ae Ye em SiN 


Fisues OF THE MARSHALL AND Marianas ISLANDS. 
Volume I. Families from Asymmetrontidae through 
Siganidac. Bulletin 202. 

By Leonard P. Schults and Collaborators: Earl S. 
Herald, Ernest A. Lachner, Arthur D. Welander, and 
Loren P. Woods. Smithsonian Institution, U. S. 
National Museum, Washington. $2.75 (paper). 
xxxii + 685 pp. + 74 pl.; text ill. 1953. 

This very tangible contribution to ichthyology is one 
of the fruits of the scientific work that preceded and 
followed the atom-bomb tests of Operation Crossroads. 
It brings a not inconsiderable section of the vast Indo- 
Pacific fish fauna into the light of modern, and, in so 
far as material and time allowed, critical and precise 
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systematic analysis. With the aid of four collaborating 
ichthyologists Schultz is providing, in this volume and 
another in preparation, a thorough digest of the fishes 
of two of the main island groups of the central Pacific. 
Where sufficient need and opportunity existed, the 
authors expanded their material to include larger areas 
of the Pacific, thus vastly augmenting the usefulness 
of the treatise. The treatment, in consequence, is not 
uniform, but the authors have wisely refrained from 
attempting any coverage broader than that justified 
by their own researches. They have thus avoided the 
piling of confusion on doubt, such as has featured 
most of the published work on the Indo-Pacific fauna. 

Schultz has already published The Biology of Bikini 
Aloll, with Special Reference to the Fishes, but in this 
volume, except for fragments scattered through the 
maze of systematic detail, generalizations are confined 
to a single-page account of General Faunal Relation- 
ships. In this section it is indicated that varying degrees 
of differentiation have been shown to exist between 
populations of wide-ranging species in the tropical 
Indo-Pacific, and that specific and subspecific endem- 
ism characterizes the fish faunas of the Hawaiian 
Islands, most notably, and also Polynesia and Micro- 
nesia, the Indo-Australian region and Melanesia, and 
the area from Mauritius to the Red Sea. It is to be 
hoped that these speciational considerations will be 
treated synthetically in the next volume or in a separ- 
ate paper. A cursory examination of the volume now 
published discloses little clear-cut evidence on local 
differentiation except among the relatively sedentary 
Syngnathidae and Atherinidae and in Acanthurus 
triostegus (with sandvicensis). The wide distribution 
of the multitudinous species through at least much of 
the Indo-Pacific area still appears to characterize the 
main elements of the fauna. 

One unhappy action, in my opinion, was the adoption 
of the Stenzel system of group endings for suborders, 
orders, and superorders. The approval by the American 
Society of Ichthyologists and Herpetologists of this 
system, invitingly attractive on first examination, has 
now been emphatically repudiated. 


Cart L. Housss 
BS 


Brrpvs or Mexico. A Guwide for Field Identification. 
By Emmet Reid Blake; illustrated by Douglas E. 
Tibbitts. The University of Chicago Press, Chicago. 
$6.00. xxx + 644 pp. + 1 pl.; text ill. 1953. 

The output of material on Mexican birds has been 

increasing in tempo during recent years. Most of the 

work has been of a taxonomic or distributional nature 
intended primarily for the professional student. Now, 
as a result of these preliminary investigations, we have 

a handbook which is intended to facilitate bird recog- 

nition in the field by all and sundry bird enthusiasts. 

This is indeed a welcome publication for American 
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bird students, as many of them have been or are think- 
ing of going to Mexico for new bird adventures. Up 
to now, no non-technical publication, outside of Sut- 
ton’s Mexican Birds, First Impressions, has been avail- 
able and this is not in any sense a field guide but rather 
serves as a useful and important introduction to the 
Mexican avifauna. 

Almost a thousand species occur within the political 
confines of Mexico, and this fact is reflected in the 
total of 644 pages that comprise this book. The species 
are arranged in phylogenetic order, an arrangement 
which implies that the user has some previous knowl- 
edge of birds. Each species has a general description 
of both sexes, its distribution, a list of geographic 
races, and miscellaneous remarks that usually empha- 
size recognition characteristics. Each family has a key, 
based primarily on color characteristics, to its various 
Mexican members. Again, this means that the observer 
first has to be able to identify his bird to the correct 
family, or else go thumbing through the book looking 
for pictures. 

Except for the Collared Aracari there are no color 
plates—all illustrations are pen and ink. Over 300 birds 
are illustrated and it would therefore seem ungrateful 
to complain about the pictures. Yet the fact remains 
that many species are described only in writing. My 
suggestion for improvement would be a color plate 
here and there that would depict some of the more 
difficult groups, such as the humming-birds. To cut 
down on expense I would then eliminate such birds as 
the Red-eyed Vireo and Northern Waterthrush and 
others that are illustrated in existing North American 
handbooks. More side-by-side comparisons, such as 
was done with the orioles, would have been more 
instructive. A friend of mine now living in Mexico and 
using the book has suggested that local Mexican names 
would be useful. My limited experience with Mexican 
birds makes me feel presumptuous to express the feel- 
ing that some of the distinguishing characteristics 
described are perhaps better for separating birds in 
the hand than in the bush. But the latter criticism is 
one that can be remedied only by continual field work 
and the cooperation of observers who pool their expe- 
riences. 

The writer has done a good job with a difficult task 
and will certainly earn the gratitude of bird students. 
I dare say that this book may even provide a decided 
impetus to North American students to visit their 
sister republic. It goes without saying that so much 
has to be learned about the life history of all Mexican 
forms that almost any observation there can become a 
welcome contribution to ornithology. The printing 
is well executed and the paper of good quality, so that 
the book will certainly withstand considerable usage. 
We are happy to mention the presence of maps on the 
insides of both covers. The price is certainly reason- 
able. I therefore predict that this book will become an 
important adjunct to all Mexico-bound naturalists. 
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(Note to those concerned: Why not charge an extra 
dollar or so and add some color plates?] 
Henzt C. Szmert 


Genera AND SuBGENERA OF RECENT MAmMALS, A 
list of the Names Proposed for Genera and Subgenera 
of Recent Mammals from the publication of T. S. 
Palmer's “Index Generum Mammalium” 1904 to the 
end of 1951. 

By L. R. Conisbee. British Museum (Natural His- 
tory), London. £1. 0s. Od. ii + 109 pp. 1953. 
It is one of the burdens of systematic zoology and 
botany that systematics must deal with lists of genera 
and of species without much indication (to the general 
reader) of what they are, and that such lists require 
the supplement of lists of names as such. Every prac- 
ticing taxonomist must have within reach one or more 
of the published lists of generic names if he is himself 
engaged in naming new forms, and we are fortunate 
to have available Neave’s Nomenclator Zoologicus, a 
list of the animal genera, now brought up to 1950. 
Among more special lists one of the most useful 
has been Palmer’s list of mammalian genera. It is 
gratifying to have this brought up to date by a supple- 
mentary list that retains Palmer’s excellent form. The 
thoroughness of the new list is attested by the number 
of names (35) it contains that are not listed by Neave. 
The alphabetic list is supplemented by one in which the 
genera and subgenera are arranged according to orders 


and families. 
Kart P. Scuwmpt 
4 


Tue MammMats or Minnesota. Occasional Papers: 
Number 6. Paper No. 2869, Scientific Journal Series, 
Minnesota Agricultural Experiment Station. Minnesota 
Museum of Natural History, University of Minnesota. 
By Harvey L. Gunderson and James R. Beer. The 
University of Minnesota Press, Minneapolis. $3.50 
(cloth); $2.50 (paper). xii + 190 pp.; ill. 1953. 
This semipopular account of the Minnesota fauna is a 
successor to the works of Herrick, Surber, Swanson, 
and Roberts, which are out of print. The layout of the 
book follows the usual style, with discussions of mam- 
mal study techniques and of the geography of Minne- 
sota preceding the systematic accounts. There are keys 
to the species in each order, but subspecies are generally 
avoided as being of little interest to the intended 
reader. To the mammalogist, the most useful material 
will be the distribution map which accompanies each 
species description and which indicates all authentic 
records. To the layman, the readily understood descrip- 
tions and notes on behavior will make this a fine refer- 
ence handbook. The keys may prove hard going to the 
amateur, but it is difficult to see how technical ter- 
minology could be any further simplified without ren- 
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dering it meaningless. The book should prove a useful 
addition to the library of the Minnesota naturalist, 


A Synopsis or tHe Nort AMERICAN MICROTINE 
RODENTS. 

By E. Raymond Hall and E. Lendell Cockrum. 

University of Kansas Publications, Museum of Natural 

History, Lawrence. Free upon request (paper). 

Pp. 375-498; ill. 1953. 

The subfamily Microtinae is notorious for the difficulty 
that it presents to the taxonomist, and mammalogists 
should welcome this latest and most complete review 
of this group of North American rodents. The authors 
have consolidated and analyzed taxonomic information 
formerly available only in numerous scattered publica- 
tions ranging in age up to more than fifty years. In 
text and maps each genus is diagnosed and its known 
range is outlined. Specific locations on maps are limited 
to marginal records, a device that should prove helpful 
in determining future range extensions. 

The treatment is conservative, as evidenced by the 
authors’ retention of Lagurus as the valid name for 
the sagebrush voles, and inclusion of Pitymys as a 
subgenus of Microtus. In general, they have followed 
the modern trend toward reducing the number of full 
species and increasing the number of subspecies. Their 
treatment of isolated populations, both insular and 
continental, is variable. Some insular forms are re- 
tained as separate from closely related mainland species 
(e.g., Clethrionomys albiventer from C. rutilus), while 
others (¢.g., the various forms of Microtus oeconomus) 
are all recognized as subspecies. On the mainland, var- 
ious isolated continental forms are regarded as sub- 
species (e.g., some forms of Microtus longicaudus), 
while others are regarded as separate species (e.g., 
Microtus paroulus and M. pinetorwm). Doubtless there 
are quite justifiable taxonomic grounds for these stands, 
but the basis for them is not explained in the text. 

As a manual for identifying American voles and 
lemmings, this volume should be the standard for 


many years to come. 


Gumpe For THE IDENTIFICATION AND REPORTING OF 
StraNpeED WuHaes, Do.pHiIns, PoRPOISES AND 
TurTLes on THe Brimisn Coasts. Second Edition. 
By F.C. Fraser and H.W. Parker. British Museum 
(Natural History), London. 2s. (paper). viii + 42 
pp.; ill. 1953. 
Because of the long coast lines of the British Isles, there 
are frequent opportunities for the observation of 
stranded whales, dolphins, porpoises and turtles. To 
assemble data and specimens, the British Museum 


Bryan P. Grass 
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began to encourage the systematic reporting of the 
cetaceans in 1913, and of the turtles in 1939. In 1949, 
information of interest to potential informants, pre- 
viously published in separate leaflets, was assembled 
in a single pamphlet. The booklet under review is the 
second edition of this interesting and useful work. 

It begins with a few pages of general information, 
followed by a key to the cetacenas known, or expected, 
along the British Coasts. Each of 24 species is then 
described and illustrated. A similar but shorter section 
treats five species of sea turtles. 

The publication is thoughtfully conceived and nicely 
executed. Although primarily designed for a layman 
who might come across a stranded cetacean or turtle 
on a British Coast, and who might wish to pass on to 
the British Museum the details of his discovery, the 
pamphlet will interest a larger audience. Within its 
scope (morphological descriptions of some 30 forms of 
air-breathing marine vertebrates) it is a very sound 
summary that should be informative to many biolo- 
gists far from the coasts of the British Isles. 

Arnotp B. GroBMAN 


BS 


Foraminifera Ecotocy orr PortsmouTH, NEw 
HampsHiIreE. ForAMINIFERA SPECIES OFF PorTS- 


moutH, New Hampsuree. Bull. Mus. Comp. Zool. 


Harvard Coll., Vol. 106, Nos. 8 and 9. 
(8) By Fred B Phleger. (9) By Frances L. Parker. 
Museum of Comparative Zodlogy, Harvard College, 
Cambridge. $2.50 (paper). Pp. 315-423 + 6 pl; 
text ill. 1952. 
FORAMINIFERAL DISTRIBUTION IN THE LONG ISLAND 
Sounp—Bvuzzarps Bay Area. Bull. Mus. Comp. 
Zool., Harvard Coll., Vol. 106, No. 10. 
By Frances L. Parker. Museum of Comparative 
Zodlogy, Harvard College, Cambridge. $1.10 (paper). 
Pp. 428-473 + 5 pl. 1952. 
Hypromepusar. Great Barrier Reef Expedition 
1928-29, Scientific Reports, Vol. VI, No. 4. 
By P. L. Kramp. British Museum (Natural History), 
London. £1.0.0. (paper). Pp. 258-322 +2 pl.; 
text ill. 1953. 
VaRiaTion iN Some UNARMED HYMENOLEPIDIDAE 
(Cestopa) rrom Ropents. Univ. Calif. Publ. Zool., 
Vol. 57, No. 1. 
By Marietia Voge. University of California Press, 
Berkeley and Los Angeles. 75 cents (paper). 52 pp.; 
ill. 1952. 
Isopopa. Families Cymothoidae and Serolidae. 
B.A.N.Z. Antarctic Research Expedition 1929-1931 
Under the Command of Sir Douglas Mawson. Reports 
—Series B (Zoology and Botany), Vol. VI, Part 2. 
By Herbert M. Hale. The B.A.N.Z.A.R. Expedition 
Committee, Adelaide; issued through the Barr Smith 
Library, University of Adelaide. 10s. (paper). Pp. 
21-36; ill. 1952. 


175 


CONTRIBUTIONS TO THE MORPHOLOGY AND TAXONOMY 
OF THE BRANCHIOPODA NOTOSTRACA, WITH SPECIAL 
REFERENCE TO THE NorTH AMERICAN Species. Proc. 
U. S. Natl. Mus., Vol. 102, No. 3291. 
By Folke Linder. Smithsonian Institution, Wash- 
ington. Free upon request (paper). 69 pp. + 7 pl.; 
text ill. 1952. 
Tue ApsEupID CHELIFERA OF THE EASTERN TROPICAL 
AND Norte Temperate Paciric Ocean. Bull, Mus. 
Comp. Zool., Vol. 107, No. 9. 
By Robert James Mensies. Museum of Comparative 
Zodlogy, Harvard College, Cambridge. $1.00 (paper). 
Pp. 443-496; ill. 1953. 
New AND Litrte Known Fatse Scorpions (ARAcH- 
NIDA, CHELONETHIDA) FROM MOonTEREY County, 
Cauirornia. Bull. Amer. Mus. Nat. Hist., Vol. 99, 
Article 4. 
By Joseph C. Chamberlin. American Museum of 
Natural History, New York. 75 cents (paper). 
Pp. 259-312 + 2 pl.; text ill. 1952. 
Tae Sus-Genus Srecomyia (Diptera: Cuxiciae) 
IN THE Erniopran Reoion. J]. Distribution of 
Species Confined to the East and South African Sub- 
Region. Bull. Brit. Mus. (Nat. Hist.) Entomology, 
Vol. 3, No. 1. 
By P. F. Mattingly. The British Museum (Natural 
History), London. 15s. (paper). 65 pp.; ill. 1953. 
Tue NeorropicaL GENERA PROCORNITERMES AND 
Corntrermes (Isoprera, TERMITIDAE). Bull. Amer. 
Mus. Nat. Hist., Vol. 99, Art. 8. 
By Alfred E. Emerson. American Museum of Natural 
History, New York. 80 cents (paper). Pp. 479- 
539; ill. 1952. 
New AND LrtrLe KNOWN SHARKS FROM THE ATLANTIC 
AND FROM THE GuLF OF Mexico. Bull. Mus. Comp. 
Zool., Vol. 109, No. 3. 
By Henry B. Bigelow, William C. Schroeder, and 
Stewart Springer. Museum of Comparative Zoilogy, 
Harvard College, Cambridge. $1.10 (paper). Pp. 
213-276; ill. 1953. 
A Revision or THE Famity Empiotocmar (THE 
Surrrercues). Fish Bull. No. 88. 
By Fred Harald Tarp. State of California, Dept. of 
Fish and Game, Bureau of Marine Fisheries, San 
Pedro. Free (paper). 99 pp.; ill. 1952. 
Report ON THE McCase COLLECTION oF BriTisn 
CoLumBiAn Brrps Bull. Mus. Comp. Zool., Vol. 109, 
No. 2. 
By J.C. Dickson, Jr. Museum of Comparative Zoil- 
ogy at Harvard College, Cambridge. $1.75 (paper). 
Pp. 123-209 + 1 pl. 1953. 
ZooLocicaL Resutts or A Fiera ExpPepirion To 
East Arrica. II. Birds From Nyasaland And Tele. 
Bull. Mus. Comp. Zool., Vol. 110, No. 2. 
By J. L. Peters and A. Loveridge. Museum of Com- 
parative Zovlogy at Harvard College, Cambridge. 
75 cents (paper). Pp. 87-139 + 2 pl. 1953. 
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CuemicaL Controt or Insects. 
By T. F. West, J. Eliot Hardy, and J.H. Ford. John 
Wiley & Sons, New York. $3.25. xi + 211 pp.; 

iil. 1952. 

The 3 authors herein attempt to present the more 
important insecticides in use at the present time and 
the methods of using them. Throughout this volume 
they have also given the structural formulae for the 
major insecticides and have considered their chemistry 
briefly. After discussing the use of aeroplanes and 
helicopters together with other methods of application 
of insecticides, the characteristics and behavior of 
insects are treated briefly and an outline of the various 
methods of insect control is presented. Succeeding 
chapters discuss fumigation with the more practical 
and common chemicals, the use of nicotine and related 
compounds, rotenone and related compounds, the arsen- 
icals, petroleum oils, coal tar derivatives—especially 
the dinitro compounds—and some miscellaneous in- 
secticides including the organic phosphates, azobenzene, 
ryanex, and the fluorine and sulfur compounds. Soil 
insecticides are discussed separately. A chapter is 
devoted to the insecticidal properties and uses of each 
of these materials, pyrethrum, lethane and thanite, 
and chlorinated persistent insecticides including a spe- 
cial discussion of DDT and its analogues. A short con- 
sideration of insect repellants and attractants is 
accompanied by a chapter devoted to the important 
subject of weed control. This volume presents a brief 
and up-to-date survey of the major chemical materials 
which are now being used as methods of insect control. 
Dwicat M. DeLono 


BS 


DDT anp NEWER PERSISTENT INSECTICIDES. 

By T. F. West and G. A. Campbell. Chemical Pub- 
lishing Company, New York. $8.50. xiv + 632 
pp. + 14 pl; text ill. 1952. 

This volume deals with the history and development 
of chlorinated hydrocarbon insecticides, a process 
initiated by the realization of the potential 

ties of this group of compounds after the discovery of 
the insecticidal properties of DDT. A brief history of 
the discovery and development of DDT is presented, 
with an account of its important use as a control for 
the vectors of typhus fever in Italy during 1944. There 
is complete and detailed discussion of the early research 
work at Basle and the subsequent manufacture and 
the chemistry of DDT. The latter includes the various 
physical and chemical properties of DDT, its volatility, 
solubility, etc., and an extensive table of all the known 
analogues together with their structural formulae and 
other data. Following this, the authors discuss the 
principles of formulation, the toxic manifestations of 
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DDT, and its various uses in combination with paint, 


By Reuben Edwin Trippensee. McGraw-Hill Book 
Company, New York, Toronto, and London. $7.50. 
xii + 572 pp.; ill. 1953. 

Where the first volume of this series (0.R.B., 24: 368. 
1949) dealt with management of uplands and upland 
game, the prime consideration of the second volume is 
water: water, and the species that live in or near it, 
furbearers, waterfowl, and fish. 

The book is divided into four parts, the first of which 
deals with the basic ingredient itself, water and its 
conservation. The evils of municipal and industrial 
pollution, soil erosion, floods, unwise lumbering, etc., 

reviewed in the light of their effect on the continued 

supply of clean water for streams, rivers, 

and marshes. Here is the one resource on 

the enterprises discussed in the rest of the book 

and here the author achieves a higher philos- 
ophical plane than in later chapters. 

Parts 2, 3, and 4 deal with furbearers, waterfowl, and 


and the general references listed at the end of the book. 
Bryan P. Grass 
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Cutrure anp Diseases or GAME FIsHEs. 

By H. S. Davis. University of California Press, 

Berkeley and Los Angeles. $5.00. x + 332 pp.,; ill. 

1953. 

It has been fifty years since the last comprehensive 
manual of fish culture was published in this country, 
and the most significant change, as the author says, is 
the shift in emphasis from the simple idea of hatching 
fish to rearing them to suitable sizes as part of an 
integrated management program. Hence our hatcheries 
are concerned now with problems of nutrition and dis- 
eases that were undreamed of half a century ago. As 
its title indicates, this book is concerned with two closely 
related subjects, each of which might have occupied s 
volume by itself, and they are treated in separate 
halves of the book. This is actuaily a much expanded 
version of the arthor’s bulletin, Care and Diseases of 
Trout, and it would seem that his interest is still with 
trout, for the whole series of chapters dealing with 
spiny-rayed fishes lacks the detail provided in the trout 
chapters. Even more significantly, these chapters are 
without a single illustration. Indeed, the whole book 
is sparsely illustrated. Inasmuch as it appears to be 
intended as a textbook in fisheries courses, as well as 
a@ practical manual, it is unfortunate that the problems 
of fishpond productivity and economics were not dis- 
cussed in more detail, although the author is obviously 
aware of the less tangible aspects of the farm fishpond. 

This should nevertheless be a useful 
text as well as a reference book for workers in hatch- 
eries (even though the paucity of subheadings makes a 
quick searching of topics difficult). 

The second half of the book, given over to diseases 
of game fishes, and written out of extensive personal 
knowledge, is a valuable summary of material pre- 
viously available only in a scattered literature. It 
should be noted however, that this literature is almost 
exclusively North American. There are several appen- 
dices, concerned with such technical matters as the 
construction of drip incubators, the culture of daphnia, 
and the like. It is probably this section to which prac- 
tical hatchery men will offer most additions for future 
editions. I myself would like to see a chapter or two 
devoted to reviewing foreign experience and knowledge 
where it concerns the same species cultured in North 
America. 

Jor. W. Heporetn 


of 


Ace, GrowTH, AND PropucTION oF YELLOW PERCH 

iN Laxe Erre. Fishery Bull. 70, Vol. 52. 
By Frank W. Jobes. U.S. Depariment of the In- 
terior, Fish and Wildlife Service, Washington; |U. S. 
imtii . 20 cents (paper). ii + 
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Gram. Progress Report 1 January 1951 to 30 June 
1952. 
State of California, Depariment of Fish and Game, 
Marine Research Commitiee, Los Alios. Free (paper). 


51 pp.; ill. 1982. 
iS 2 


Pouttry Breepinc. Third Edition. 

By Morley A. Jull. John Wiley & Sons, New York; 
Chapman and Hall, London. $6.00. vii + 398 pp.; 
ill. 1952. 

Pouliry Breeding, written as a textbook for the under- 
graduate student of poultry husbandry, is meant to 
appeal to the practical poultry breeder as well. The 
basic anatomy and physiology of the male and female 
genitalia, and the basic mechanisms of inheritance, are 
dealt with in separate introductory chapters. The re- 
maining chapters deal almost exclusively with problems 
of the practical poultry breeder. The inheritance of 
color characters, plumage, comb type, and a variety 
of other morphological characters encountered in 
poultry breeding are described in detail. The more com- 
plex characters, involving many environmental in addi- 
tion to genetic factors, are discussed in chapters on 
fertility and hatchability, meat production, egg produc- 
tion, and egg quality. A brief description of the con- 
ventional breeding systems is given in a chapter by 
C. S. Shaffner. This book should continue to enjoy 
popularity with the audience for which it was intended, 
the student of poultry husbandry and the practical 
poultry breeder. 

Freperick N. ANDREWS 


We 


A Wortp Dictionary or Breeps, Types AND VARIE- 
Tres OF Livestock. Technical Communication No. 8, 
Commonwealth Bureau of Animal Breeding and Genetics. 
By I. L. Mason. Commonwealth Agricultural 
Bureaux, Slough, Bucks, England. Ws. 272 pp. 
1951. 

This work represents the first dictionary of breeds of 
livestock published in any language. Previously it has 
been impossible for the average livestock breeder or 
research worker to identify even the names given live- 
stock in countries other than his own. Some breeds are 
well known throughout the world under one name, but 
may be referred to by another in their country of origin. 
Breeders interested in cross-breeding, the improvement 
of existing breeds, or the development of new breeds 
have long needed a reliable reference to the names which 
have been given the various types, varieties, or breeds 
of livestock and their outstanding characteristics. The 
physiologist and the nutritionist encounter the same 
problem of identification in attempting to evaluate 
research data from various parts of the world. 
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The book is divided into two sections. The first 
contains the names of over 4,000 types of horses, cattle, 
sheep, swine, goats, asses, and buffaloes. The native 
name, a recommended English name, and limited in- 
formation as to the etymology of the name, the origin 
and distribution of the breed, and its outstanding phys- 
ical characteristics are given. In the second part, in- 
formation, whenever available, has been surimarized 
as to the various breeds, and their numbers, which 
are found in the major countries of the world, except 
that Asia and Africa are divided into subcontinents 
instead of countries. 

A third portion to complete the dictionary has been 
proposed. This would contain illustrations of the various 
breeds and maps showing their distribution. The author 
has made a great contribution for the livestock breeder, 
and it is to be hoped that the third section will soon be 
forthcoming. 

Frepericx N. ANDREWS 


We 


Jud ging—Breeding—F eeding—M anage- 
meni—Selling. 


By D. J. Kays. Rinehart & Company, New York 
and Toronto. $6.00. xvii + 494 pp.; ill. 1953. 
It would be an exception for a man who is regarded as 
one of the great horsemen of his generation to write of 
the horse without nostalgia. Kays, fortunately, is not 
that exception. The first 9 chapters of his book are an 
interesting, well illustrated, authoritative account of 
the gross anatomy, classification, and judging of draft 
and light horses. A chapter on the draft breeds, of which 
Kays is both a noted breeder and judge, “has been 
included in this text chiefly for its historical impor- 
tance.” Three chapters are devoted to the origin and 
characteristics of the common breeds of American saddle 
horses, the Standardbred and the Hackney. The re- 
maining chapters are concerned with breeding, feeding, 
and horse management problems, and include chapters 
on parasites and horseshoeing. The basic principles of 
equitation are dealt with in a separate chapter, and the 
author closes with a discussion of his philosophy on 
selling purebred horses. The book contains over 150 
illustrations and appropriate poetry and prose to ex- 

press the author’s sentiment for his subject. 
“Look back at our struggle for freedom, 
Trace our present day’s strength to its source; 
And you'll find that man’s pathway to glory 
Is strewn with the bones of a horse.” 
Frepericx N. ANDREWS 


We 


ANIMAL GROWTH AND DEVELOPMENT 
ELEMENTS D’EmBRYOLOGIE. Deuxiéme Edition. 

By A. Celestino Da Costa. Masson et Cie., Paris. 

2800 fr. (paper). viii + 583 pp.; ill. 1948. 


THE QUARTERLY REVIEW OF BIOLOGY 


In the present volume, which is a French edition of a 
Portuguese embryology text for medical students, it is 
particularly interesting to note what material may be 
included in a book of moderate size, destined to furnish 


brief bibliography. The first section deals with pre- 
liminary phenomena: cytology, gamete formation, and 
surprisingly, a whole chapter on the fundamentals of 
Mendelian heredity. If this is the only preparation a 
medical student is given in genetics, one feels that the 
pages on human heredity are not very comprehensive. 
The basic experimental material is very lucidly pre- 
sented. 

The second section deals with general embryology: 
morphogenesis in the vertebrate classes, a long chapter 
on mechanisms of development, and a chapter on 
anomalies. Thus the medical student is exposed to 
considerable information about classical experimental 
embryology, transplantation, and isolation, with 
emphasis on theories of fields and gradients. The sec- 
tion on the physiology of the embryo is unfortunately 
weak. 

The third major section, Special Embryology, deals 
with differentiation and organogenesis, especially in 
man. Here, of course, available information exceeds 
available space (about 200 pages). In some cases one 
feels that the choice made was not that of most poten- 
tial value to medical students. For example, the cir- 
culatory changes at birth are very inadequately treated. 

‘The figures are numerous, and many of the original 
diagrams very useful. Unfortunately some of the photo- 
graphs and drawings are poor, or poorly reproduced. 
There is an index, and an appendix dealing with the 
history of embryology. 

DororHea RUDNICK 
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A Laporatory MANUAL OF COMPARATIVE Emsry- 
OLOGY. 

By Alfred F. Huetiner. The MacMillan Company, 
New York. $1.75 (paper). vi + 114 pp. 1953. 
This manual for a semester laboratory in comparative 
vertebrate embryology is designed for use with the 
1949 edition of the author’s Fundamentals of Compara- 
tive Embryology of the Vertebrates. It contains 43 pages 
of text and 47 of work-sheets, arranged into 25 exercises: 
mitosis, meiosis, and cleavage in various vertebrates 
and invertebrates (4 exercises); frog gametogenesis and 
development (10); chick development (9); and anatomy 
of the 74 mm. pig embryo (2 exercises). Students 
meet living material through the observation of the 
effect of temperature on the cleavage rate of the frog 
egg, the performance of Born’s classical pressure experi- 
ment, and an examination of the living 72-hour chick 
embryo. The extent to which the manual deals with 
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frog and chick embryology would probably meet the 
needs of the general student, but one might question 
the advisability of the abrupt and isolated study of the 
74% mm. pig without any first-hand knowledge of 
earlier embryogenesis in mammals. The author's 


T. O. Srpret 
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A TExTBOoK OF ARTHROPOD ANATOMY. 

By R. E. Snodgrass. Comstock Publishing Associ- 
ates, Cornell University Press, Ithaca. $6.00. viii + 
363 pp.; ill. 1952. 

This book is the outcome of a lifetime of study of insect 
structure and ancestry. “The arthropods are a group 
of related invertebrates; arthropodists, for the most 
part, are a group of unrelated vertebrates. Each special- 
ist, whether an entomologist, a myriapodist, a carci- 
nologist, or an arachnologist, works in his own particular 
field and gives little thought to the work of specialists 
in other fields. As a result, the relationships of the 
various kinds of arthropods to one another are by some 
ignored, while others propose theories of arthropod 
phylogeny based on an insufficient knowledge of the 
anatomy of the arthropods in general.” Snodgrass him- 
self has come to the “.. . disconcerting conclusion that 
the facts of arthropod structure are not consistent with 
any proposed theory of arthropod interrelationships.” 
He believes that the arthropods are more closely re- 
lated to onychophorans than to polychaetes and that 
the ancestor of the two groups, the polychaetes and 
the group which gave rise to the onychophorans and 
arthropods, must have been a primitive annelid far 
more generalized than present polychaetes. In a way, 
these remarks are incidental to the main purpose of 
the book; but they are of great significance as a sober- 
ing brake on the activities of over-enthusiastic theorists. 
Eleven well-defined classes of arthropods are treated 
here. The two small groups Tardigrada and Pentastom- 
ida are not included because of the uncertainty regarding 
their taxonomic affinities. For each of the classes treated 
one representative type has been chosen for discussion, 
although many comparisons within groups and among 
groups are made. The descriptions are concerned prin- 
cipally with the endo- and exo-skeletons and the mus- 
culature, although in some cases the reproductive and 
respiratory systems are also included. There is a pro- 
fusion of the excellent type of illustration which has 
come to be associated with all Snodgrass’ work. This 
is an excellent textbook and guide for courses on 
arthropod anatomy. It will be extremely useful to 
students of invertebrate zoology and physiology, as 
well as to specialists who may have occasion to in- 
vestigate the anatomy of these animals. It is a masterly 
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piece of work, clearly presented and attractively 


printed. 
Tae ANATOMY OF THE MiGRraToryY Locust. 

By F. O. Albrecht, with a foreword by J. W. Munro. 

University of London, The Athlone Press. Ws. 

xvi + 118 pp.; ill. 1953. 

In England the migratory locust is replacing the cock- 
roach as a laboratory insect for teaching purposes. 
Sanitation in America has not yet attained such a degree 
of efficiency that the cockroach is becoming excessively 
difficult to obtain. Nevertheless, here too the grass- 
hopper is the insect of choice in elementary courses. 
With this turn of events, the need for an authoritative 
reference book on anatomy becomes apparent. Al- 
brecht’s monograph is offered as a textbook to fill this 
need. As such, it is an excellent piece of work. It con- 
siders in detail the internal as well as the external 
anatomy of the locust. The many illustrations are 
reminiscent of those of Snodgrass in their accuracy 
and clarity. The author is to be commended for accept- 
ing wherever possible the nomenclature of Snodgrass. 
This procedure makes for uniformity and is especially 
useful to American students. If this text is not adopted 
for use in America, it will not be because of any in- 
herent shortcomings, but only because the species 
treated is not available here. As the author points out, 
Locusta differs in a number of details from the other 
genera, and it is usually the latter which are available 
to the student in this country. Nevertheless, it is 
strongly recommended that this text be examined as a 
possible standard for use in beginning courses, especially 
those in entomology. It is unfortunate that the binding 
is of a quality which will suffer greatly in the hands of 
even the most considerate student who uses it assidu- 
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Bamsey’s Text-Boox or Hiusto.ocy. Thirteenth 
Revised by Philip E. Smith and Wilfred M. Copen- 
haver, with the assistance of Dorothy D. Johnson. 
The Williams & Wilkins Company, Baltimore. 
$9.00. xviii + 775 pp. + 30 pl., text ill. 1953. 

The present edition of this well-known textbook is not 

radically different from the previous one (Q.R.B., 24: 

64. 1949). Dorothy Johnson has revised the chapters 

on glands and the digestive system, and there is some 

reworking of other sections. Current trends in histo- 
chemical and electron microscopic research are reflected 
to a greater extent than in previous editions. But the 
approach is conservative, with emphasis on the com- 
moner tissue preparations available in every laboratory 


V. G. Dernrer 


V. G. Dernier 
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of histology. It should continue to enjoy popularity as 
one of the histology textbooks well suited to first-year 


medical students. 
BS 


Anmat Micro.ocy. Practical Exercises in Zoological 

Micro-Technique. Fifth Revised Edition. 

By Michad F. Guyer; with a chapter on drawing by 
Elizabeth A. (Smith) Bean. The University of 
Chicago Press, Chicago. $4.75. xviii + 327 pp.; 
ill. 1953. 

Microtecunique. A Student's Guide to Slide-M aking. 
By Arthur W. Jones and John M. Carpenter. Burgess 
Publishing Company, Minneapolis. $1.50 (paper). 
ii + 39 pp. 19852. 

Guyer’s book, now in its fifth edition, is too well known 
to animal histologists and cytologists to require an 
extensive review of either contents or aim. For con- 
ventional methods and approaches it is quite adequate 
and useful. It lacks a modern touch, however. Although 
the electron microscope is mentioned briefly, the phase 
microscope is not considered, nor are the more recent 
histochemical techniques for the intracellular localiza- 
tion of particular systems. The manual by Jones and 
Carpenter is a loose-leaf form which is intended only 
as a guide for students, and for use in conjunction with 
a reference shelf of more highly technical and specific 
volumes. It can best be considered a laboratory note- 
book, with space for notes to be taken, and with sugges- 
tions for things to be done. The initiative, however, 
is left up to the student in an effort to encourage inde- 
pendence as well as to provide latitude. 


C. P. Swanson 
BS 2 
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Tratré Exvémentarme ve Puysiovocm Hvomaine. 
Third Edition. 

By Henri Fredericqg. Masson et Cie., Paris. Fr. 

41.00; $11.72 (paper). 812 pp.; ill. 1952. 
Not too much need be said about this textbook. It 
is fairly adequate, but in many respects too elementary 
for medical students. Its limitations are partially over- 
come by the inclusion of a list of reference works— 
in most cases other textbooks of physiology—but many 
of these references are not up to date and the general 
bibliography is extremely poor. 

No attempt has been made to point up controversial 
topics. There is either inadequate discussion, or none 
at all, of many items, such as certain aspects of electro- 
cardiography, stress, modern theories of neurophysiol- 
ogy, or electrolyte and fluid balance. The field of physi- 
ology is covered in a broad sense, in a way that would 
be adequate for undergraduate students, nurses, and 
others not at too advanced a level. The illustrations 


F. N. Low 
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could also stand a great deal of improvement. It is too 
bad that Professor Fredericq could not have made 
this revision more nearly what could have been expected 
from a physiologist of his eminence. 


R. G. GRENELL 
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Recent Procress iv Hormone Researcu. The 
Proceedings of the Laurentian Hormone Conference, 
Vol. VII. 

Edited by Gregory Pincus. Academic Press, New 
York. $9.50. viii + 527 pp.; ill. 1952. 
One-half of the 14 papers presented were concerned 
with the adrenal gland or its pituitary regulator. Two 
papers on the chemistry of pituitary corticotrophin 
(Astwood et al.; Dedman, Farmer, Morris, and Morris) 
seem effectively to remove this substance from the 
protein to the polypeptide class. Long suggests two 
mechanisms for ACTH secretion: a self-regulating 
humoral system involving the concentration of ACTH 
and of the adrenal cortical hormones represents a 
primitive, continuing system, upon which is super- 
imposed a mechanism of rapid release mediated by the 
sympathetic nervous system. More specialized accounts 
are those of Haines (biosynthesis in vitro of cortical 
steroids using adrenal] brei and slices); Lloyd (adrenal 
cortex and fluid metabolism: fluid balance studies in 


genic (sic!) action of its own rather than by an action 
on the antigen-antibody union); and Baker (histo- 
logical effects elicited by ACTH and by inanition on 
endocrine glands, organs, and connective tissue). 
Also in the field of allergy, it is reported that histamine 
metabolism is profoundly altered by adrenocortical 
activity, but neither ACTH or cortisone appears to 
modify anaphylaxis or skin tests importantly (Rose). 
Other discussions were: pituitary-mammary gland 
relationships—with specia] reference to the important 
galactopoietic function, viz., maintenance of lactation 
(Folley); regulation of the sex cycle through a hypo- 
thalamic-pituitary neuro-humoral pathway (Markee, 


(O. V. and G. V. Smith). Levin and Farber discuss 
hormonal factors in depot fat mobilization, and indi- 
cate that this is mediated by both pituitary and adrenal 
cortex. The effective pituitary substance seems to be 
the growth hormone acting directly in the fatty depots. 
Finally, Mirsky analyses the etiology in that perennial, 
and ever more complex situation, human diabetes 
mellitus. As usual, the presentations are enlivened by 
discussion, and the volume preserves a fine record of 
what was on the minds of endocrinologists in the sum- 
mer of 1951. 

H. R. CatcHpo.e 
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Recent Procress iv Hormone Researcu. The 
Proceedings of the Laurentian Hormone Conference, 
Vol. VIII. 
Edited by Gregory Pincus; Committee on Arrangements, 
R. W. Bates, R. D. H. Heard, A. D. Odell, G. Pincus, 
E. C. Reifenstein, Jr., and A. While. Academic 
Press, New York. $10.80. vi + 603 pp.; ill. 
1953. 
This volume of Recent Progress in Hormone Research 
covers the following four principal topics: The Chem- 
istry and Biochemistry of Adrenocorticosteroids; 
Adrenocortical Physiology, a Symposium on Diseases 
of Adaptation (the feature of the ninth annual meeting 
of the Laurentian Hormone Conference held in Quebec 
in September, 1952); The Physiology of Reproduction; 
The Growth Hormone and Metabolism. It comprises 
the following papers: Synthesis of 11-Oxygenated 
Steroids from Plant Sources (Rosenkranz et al.); 
Hydrolysis and Extraction of Corticoids and 17-Keto- 
steroids from Body Fluids (Venning et al.); Micro- 
methods for the Analysis of Adrenocortical Steroids 
(Zaffaroni); The Bioassay of Adrenocortical Hormones 
(Dorfman); Diseases of Adaptation: Introductory 
Remarks (Selye); A Consideration of the Relationship 
of Experimentally Produced and Naturally Occurring 
Pathologic Changes in the Rat to the Adaptation 
Diseases (Ingle and Baker); Adrenal Response to 
Stress in Man (Thorn et al.); Relationship of the Adap- 
tation Concept to the Connective Tissue Diseases 
(Bauer and Clark); The Adrenal in Cancer (Huggins 
et al.); Progesterone Metabolism in the Human Female: 
Its Significance in Relation to Reproduction (Guter- 
man); Biochemistry of Relaxin (Frieden and Hisaw); 
Problems of Fetal Endocrinology: The Gonadal and 
Hypophyseal Hormones (Jost); Steroid Action and 
Interaction in Uterine Metabolism (Szego and Rob- 
erts); The Growth Hormone and Diabetes (Young); 
Anterior Pituitary and Adrenal Hormones in the Regu- 
lation of Carbohydrate Metabolism (de Bodo and 
Sinkoff); The in Vitro Synthesis of Lipids and Its 
Hormonal Control (Gurin and Brady). The style and 
format are the same as in the previous editions. 


Davip B. TyLer 
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Tue Srory or tHe ApapTaTion Synprome (Told in 
the Form of Informal, Illustrated Lectures.) 


Briefly outlined, his major 
stimuli exert both specific 
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(general adaptation syndrome), the effects of which 
through 


BREBEE 
im 


mtabeh te Mo theaanenaeets anianieeene 
crinological—some consideration of the neural and 
humoral factors involved from the point of view of 
automatic regulation, i.e., how the endocrines func- 
tion in these states in relation to control of the system 
by adequate negative feed-back. Perhaps he will formu- 


Bopy TemperaTuRE. [is Changes with Environment, 
Disease and Therapy. American Lecture Series No. 147. 
By W. A. Sele. Charles C Thomas, Springfield. 
$3.50. v + 112 pp.; ill. 1952. 

This is another little monograph in the American Lec- 
ture Series, many of which have proven to be very 
useful for those who may require a summary, not too 
detailed, of the literature ir a particular field. Selle 
concerns himself with essentially seven different as- 
pects of this subject: Heat Production, Heat Dis- 
sipation, Integrated Temperature Control, Neural 
Mechanisms of Temperature Regulation, Internal Dis- 
turbances of Heat Regulation, Environmental Disturb- 
ances of Heat Regulation, and Physical Allergy. 
References are made to 220 papers, most of which are 
of fairly recent publication. There is a small, though 
adequate index for this type of monograph. The 
price, $3.50, is a little higher than that of previous 
monographs of this series. 

Davip B. Tyier 
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Bioop Ciorrinc aNnp ALLIED Prosiems. Transac- 
tions of the Fifth Conference, January 21-22, 1952, 
New York. 

Edited by Joseph E. Flynn. Josiah Macy, Jr. 

Foundation, New York. $4.95. 368 pp.; ill. 1952. 
This book resembles in its scope and make-up the Trans- 
actions of the preceding four Conferences on Blood 
Clotting which have been reviewed in previous num- 
bers of this journal (see Q.R.B., 27: 415. 1952). It 
includes 7 major articles reporting work in progress, 
together with an informal, detailed and critical discus- 
sion by other members of the Conference, which is 
perhaps its most valuable feature. 

The subjects considered include comparative studies 
of the newer anticoagulants and those currently in use 
by Barker and by Wright. Owren (Oslo, Norway) has 
contributed a highly informative article on New Clot- 
ting Factors, particularly those he terms convertins, 
accelerin, and their precursors. A brief note has been 
added in the Appendix, in which the various synonyms 
of these prothrombin conversion factors are listed. 

Three articles deal with the hemostatic disturbances 
and coagulation defects that follow experimental ir- 
radiation of the whole body. An extreme diminution 
of blood platelets and disturbances directly attributable 
to this thrombocytopenia appear to be the most im- 
portant but not the only cause of the bleeding. They 
make the important observation that although in such 
animals bleeding is usually conspicuous and important, 
it does not appear to be the major direct cause of death. 
Loomis also contributes an article on Fibrinolysin 
and Antifibrinolysin. 

This report is in no sense a textbook nor a résumé of 
the subject of coagulation. The articles included are 
authoritative and in substantial degree highly tech- 
nical. They will be of interest chiefly to those who are 
actually working in this field or who are well abreast 
of the pertinent current literature. For such readers 
they will be useful and are recommended. 


Paut W. CLovcs 


Tue Spmat Corp. A Ciba Foundation Symposium. 
Consulting Editors, J. L. Malcolm and J. A. B. 
Gray. Editor for the Ciba Foundation, G. E. W. 
Wolstenholme, assisted by Jessie S. Freeman. Litile, 
Brown & Company, Boston. $6.50. xii + 300 + 3 
pl.; text ill. 1953. 

Since 1949 the Ciba Foundation has held a series of 

symposia on varied subjects. The present is the fifth 

to appear, and deals with experimental studies from a 

host of viewpoints—anatomical, physiological, pharma- 

cological, etc.—by leading investigators from various 
parts of the world. The majority of the papers deal 
with the neurophysiology of reficxes. The supplement- 
ing of these contributions by those presenting compara- 
tive physiological, developmental, and pharmacological 
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data, as well as by the spontaneous discussions that 
follow each formal presentation, has succeeded in the 
production of a small book, which is nonetheless a 
milestone marking the state of our knowledge of spinal 
cord potentials, reflexes, and neuronal interrelation- 
ships and responses at this time. Consequently, the 
book will be of inestimable value to biologists and 
physiologists. Its immediate value to clinicians (i.e., 
neurologists and neurosurgeons) will be less, perhaps, 
because of the omission of most of the beautiful work 
of recent years on the spinal cord of man. 


R. G. GRENELL 
Tue Human SENSEs. 


By Frank A. Geldard. John Wiley & Sons, New 
York; Chapman & Hall, London. $5.00. x + 365 
pp.; ill. 1953. 

The Human Senses deals with the bases and concepts 
of sensory psychophysiology. That this is a fascinating 
and fundamental field of discussion and investigation 
is readily appreciated by both scientists and laymen, 
especially after some consideration of the relationships 
between sensory stimuli and the total behavior of the 
living organism. The sensory receptors have come to 
form a most important part of the new thinking in 
basic and applied neurophysiology, primarily because 
of new attitudes concerning their role in the so-called 
feedback circuits by means of which the organism may 
adapt to stimuli or alterations in internal and external 
environment. The sensory or afferent input forms the 
first part of the environment-organism circuit and is a 
function of the sensitivity or threshold of the sensory 
receptor. Behavior is, in part, a reflection of the degree 
of “contact” existing between the organism and its 
environment. One is reminded by this of a peculiar 
phenomenon relative to the interpretation of the electro- 
encephalogram. In order to obtain what has been termed 
the “normal” electroencephalogram, the subject must 
be maintained under such conditions that he is cut 
off as completely as possible from the external environ- 
ment, ie., in a completely quiet room, preferably 
dark, with his eyes closed and as relaxed as he can be. 
In this way the “normal” EEG waves can be recorded. 
If, however, the subject’s contact with the environment 
is increased, for example, by opening the eyes, the waves 
disappear. Superficially it would seem that the EEG 
pattern is seen only when the subject’s level of “con- 
sciousness” is minimal. The picture is, of course, much 
more complex than this would suggest, but such sim- 
plification may be useful in thinking about some of 
these complex psychophysiological interrelationships. 
Geldard has not concerned himself with these intri- 
cacies of human behavior, but has restricted his dis- 
cussion to a less controversial, more formal, concise 
presentation of the psychophysiological data available 
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relative to the somatic sensory channels—visual, audi- 
tory, olfactory, gustatory, and cutaneous. It is unfor- 
tunate that the viscera! afferent problems have not been 
considered in as much detail or with as much care, since 
they are of the utmost importance in the response of 
the organism to environmental stress and consequently 
in the etiology of psychosomatic illness. 

The material presented is well arranged, written 
clearly, and with the necessary emphasis on the experi- 
mental approach. As would be expected from the 
author’s interests, the concept of human engineering 
is stressed. Certain improvements can be suggested 
for future editions. One would like to see more discus- 
sion of some of the related general physiological ma- 
terial, e.g., some of the recent findings concerning mole- 
cular concepts in olfactory and gustatory activity and 
chemoreception; some of the concepts and data con- 
cerning the role of sensory processes in organismal 
adaptation; etc. A broader bibliography, in certain 
respects, would also be helpful. On the whole, however, 
the book is a good summary of a great deal of complex 
material, presented in a critical, investigative manner. 


R. G. GRENELL 
we 


BrovocicaL AnTAGonIsM. The Theory of Biological 


By Gustavo J. Martin. The Blakision Company, 
New York, Philadelphia, and Toronto. $8.50. vii + 


516 pp.; ill. 1951. 
In this volume the author offers the concept of bio- 


analogues are but two of the subjects discussed in some 
detail. Proteins and protein antagonisms, and analogues 
of the vitamins, purines, and pyrimidines are also 
presented, along with brief mention of inorganic metab- 
olite antagonists. The volume is profusely documented 
with references. While the theory of reiativity is not 
new, the book should find acceptance as an unusually 
complete review of knowledge in the field up to 1951. 
It is to be hoped that the author will revise the text 
periodically to include current findings. 


R. Van REEN 
BS 


PROCEEDINGS OF THE SocIETY FOR THE STUDY OF 

Fertiuiry. Number 1V. London Conference, 1952. 
W. Heffer & Sons, Cambridge. 10s. (paper). ii + 
63 pp. + 6 pl; text ill. 1953. 

Contains 15 papers: Early Death of the Egg and Em- 

bryo in the Aplacental Opossum (Carl G. Hartman); 

The Cellular Components of the Ovary (S. Zuckerman); 
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The Effect of Intelligence upon Fertility (S. A. Asdell); 
Mammalian Spermatogenesis (L. A. Harvey); The 
Morphology of Fowl Sperm (G. W. Grigg); Some 
Observations on the Morphology of Fowl Spermatozoa 
(P. E. Lake and J. Smiles); Some Observations on the 
Morphology of Spermatozoa by Electron Microscopy 
(C. E. Challice); Electron Microscope Studies on the 
Morphology of Human Spermatozoa (H. Bayle): 
Azoospermia of Excretory Origin (H. Bayle); The 
Morphology of Human Spermatozoa in Relation to 
Fertility (John Macleod); The Blood Supply of the 
Rat Epididymis: the Experimental Effects of Certain 
Arterial Ligations and their Relation to the Problems 
of Infertility (E. W. Macmillan); An Artificial Sperma- 
tocoele (Donald Young); The Effects of “Aspermy” 
Virus upon Nuclear Behaviour in Certain Solanaceous 
Plants (John Wilkinson); The Role of Modern Anti- 
biotics in the Treatment of Infertility (Mary Barton); 
and, Do Cperations on the Cervix Influence Sterility? 
(Bethel Solomons). 
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ADVANCES IN Foop Resgarcu. Volume IV. 
Edited by E. M. Mrak and G. F. Stewart; Editorial 
Board, E. C. Bate-Smith, W. H. Cook, W. F. Geddes, 
M. A. Joslyn, A. J. Kluyver, S. Lepkoveky, B. E. 
Proctor, Edward Seliser, P. F. Sharp, W. M. Urbain, 
and O. B. Williams. Academic Press, New York. 
$9.00. xiv + 457 pp.; ill. 1953. 
The editors of the Advances in Food Research have 
attempted to present, in the several volumes which 
have appeared so far (see Q.R.B., 27: 111. 1953), a 
complete coverage of progress in food research. The 
subjects presented in this volume will be of interest 
and importance primarily to workers in food industry 
and food technology. The subjects, and their authors, 
are as follows: Wiltshire Bacon (N. E. Gibbons); 
Work Methods Design and Work Simplification (Louis 
E. Dever); Nutritional Stress Factors and Food Process- 
ing (Samuel Lepkovsky); The Chemistry of Chloro- 
phyll (S. Aronoff); Reversion Problems in Edible 
Fats (B. F. Daubert and Paul W. O’Connell); Fish 
Preservation in Southeast Asia (A. G. Van Veen); 
The Effect of Heat upon the Nutritive Value of Pro- 
tein (Eldon E. Rice and Jack F. Beuk); Insects Attack- 
ing Stored Products (A. E. Michelbacher): and The 
Use of Ascorbic Acid in Processing Foods (J. C. 


Bauernfeind). 
CuHEmIstry OF Foop anp Nutrition. Eighth Edition. 


By Henry C. Sherman. The MacMillan Company, 
New York. $6.00. x + 722 pp.; ill. 1952. 


R. Van REEN 
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This volume is the latest eclition of the well-known 
textbook originally published in 1911. It is designed 
primarily for college classes, although the presentation 
is mostly descriptive and will be understandable to those 
with an interest in nutrition who are not trained in 
chemistry. Several revisions of the 7th edition of 1946 
have been made in the present volume. A chapter on 
folic acid, vitamin By, and the citrovorum factor is 
presented, as well as new chapters on trends in food 
consumption and the improvement of already normal 
nutrition. 


R. Van REEN 
BS 


B-Vrramins For Bioop Formation. Publication No. 
146, American Lecture Series. A Monograph in Amer- 
ican Lectures in Pharmacology. 

By Thomas H. Jukes. Charles C Thomas, S pring field, 
Tl. $4.00. x + 113 pp.; ill. 1952. 

One of the most exciting series of medical investiga- 
tions of this century began in 1926 with the successful 
treatment of pernicious anemia with whole liver. Since 
that time pteroylglutamic acid has been shown to be 
needed for the cure of certain anemias, vitamin By 
has been demonstrated to produce remissions in per- 
nicious anemia, and the citrovorum factor has been 
shown to have anti-anemia properties. The background 
of these developments is ably presented by T. H. Jukes 
in this volume, which will certainly prove valuable to 
clinicians, students, and researchers alike. The mono- 
graph also contains discussions of antagonists of folic 
acid, metabolic reactions involving folic acid and vita- 
min Bis, and the anemia of vitamin B, deficiency. 


R. Van REEN 
PS 


Recent Apvances is Norrerrion Resgarcu With 
Emphasis on the Newer B Vitamine. Nutrition Sympo- 
sium Series No.5. Proceedings of the Scientific Sessions 
of the Seventh Annual Meeting, The National Vitamin 
Foundation, New York, April 3, 1952. 

By A. E. Axelrod and 13 others. The National Vita- 

min Foundation, New York. $1.50 (paper). i+ 129 

pp.; ill. 1952. 
This volume is the fifth in a series of nutrition symposia 
sponsored by the National Vitamin Foundation, and 
is devoted to various aspects of work on the B vitamins. 
The subjects presented are: The Metabolic Role of 
Crystalline Vitamin By (B. F. Chow); Observations 
of Substances Combining with Vitamin By (B. F. 
Chow and R. L. Davis); Role of the Vitamins in Anti- 
body Production (A. E. Axelrod); Adrenal Function 
in Pantothenic Acid Deficiency (W. A. Krebl, R. W. 
Winters, and R. B. Schultz); Some Studies on the 
Role of Certain of the B Vitamins in Leukopoiesis 
(D. R. Weir and R. W. Heinle); The Effect of Certain 
Nutritional Factors on the Reactions Produced by 
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Acute Stress in Human Subjects (E. P. Ralli); The 
Skin Lesions of Human Pyridoxine and 
Their Relationship to Seborrheic Dermatitis of the 
Sicca Type (R. W. Vilter and W. Schreiner); The Role 
of B Vitamins in the Nutrition of the Pig (R. W. 
Luecke); and The Comparative Value of Various 
Antibiotics in Swine Rations (H. D. Wallace and T. J. 
Cunha). It should be noted that extensive reviews are 
not presented, but that the papers are devoted more to 
reports on current research work. 


Ww 


BIOPHYSICS AND GENERAL PHYSIOLOGY 


GENERAL PHYSIOLOGY. 

By Bradley T. Scheer. John Wiley & Sons, New 

York; Chapman & Hall, London. $7.00. x + 613 

pp.; ill. 1953. 

This important new textbook includes significant as- 
pects of recent progress in general physiology, presented 
in a very satisfactory manner. It was designed, not as 
an exhaustive treatise, but as material for a thorough 
first course in physiology for prospective specialists, 
and it assumes an “adequate working knowledge” of 
biology, chemistry, and physics. Would that all pre- 
medical students could have such a course! 

As a personal synthesis, the writing of this volume 
represents no mean achievement, as it includes a 
bibliography of over 1400 papers. The facts presented 
are followed through to reasonable conclusions, rather 
than being merely listed. The student is introduced to 
current thought with a minimum of past theory, but 
with a sure sense of respect for the limitations of current 
views. 

Topics were selected on the basis of whether they 
permit consideration in mechanistic terms applicable to 
a wide range of living organisms. The five sections of 
the book include: 130 pages on the physicochemical 
foundations of life, including cell structure; 100 pages 
on biocatalysis and metabolism; 110 pages on energy 
transformations in cells and organisms; 90 pages on 
development, including two excellent but necessarily 
highly tentative chapters on the control of development 
and the mechanism of differentiation, subjects in need 
of more attention by physiologists; and a final section 
on integrations, including a beautifully lucid 50 pages 
on excitation, conduction, and nervous integration, and 
a rather meagre 30-page descriptive summary of the 
elements of humoral integration. All in all, the presenta- 
tion and the choice of material are so good that it makes 
one wish to be a beginning student of physiology again 
so as to get this kind of a running start on the subject 
and be able to say “Why yes, obviously,” to concepts 
that have been won with so much of that patient look 
that watches “the last oozings hours by hours.” 

Evetyn Howarp 


R. Van REEN 
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Tueoretiscne Brio.vocr. Band II: Stoffwechsel, 


Wachstum. Second Edition. 

By Ludwig von Bertalanffy. A. Francke AG Verlag, 
Bern. Sw. fr. 47.50 (cloth); Sw. fr. 43.50 (paper). 
418 pp. + 3 pl. + 1 folded chart; text ill. 1951. 
This book should appeal to the speculatively minded 
biologist because it collects in one place a variety of 
chemical, physical, and mathematical treatments of 
biological problems. No single problem is treated in 
great depth, but a wide survey of what has been at- 
tempted is made available. 

In the first 3 chapters, Der Organismus als physika- 


narily found in a book on physical biochemistry: 
thermodynamics, reaction kinetics, diffusion, biological 
oxidation, and protein synthesis. In particular, a dis- 
cussion of “open system” theory is given. A brief chap- 
ter subtitled Stoffumtrieb is followed by a chapter on 
Die Vereinheitlichung der Funktionen, which includes a 
survey of hormonal action and homeostatic mecha- 
nisms. No mathematical treatment of such mechanisms 
is given. The next chapter, Gesamtstoffwechsel, in- 
cludes a section in which many quantitative relations 
between body size and metabolic rate, heart rate, and 
respiratory rate are assembled and considered theo- 
retically. The long last chapter, Wachstum, includes a 
great deal of quantitative data on growth, as well as 
most of the theories proposed to fit the curves. A dis- 
cussion of Thompson’s method of deformation of co- 
ordinates and of the Lotka-Volterra type of theory of 
population growth complete the chapter. 

The range of topics is thus great and suffices to make 
the book extremely interesting. The bibliography is 
extensive. This book should be of considerable value to 
the graduate student in general physiology, biophysics, 
or physical biochemistry and to anyone attracted by the 
notion “dass es mdglich sein miisse, fiir den Bereich des 
Lebendigen ebenso ein System exakt fassbarer Gesetz- 
massigkeiten aufzustellen, wie es fiir den anorganischen 
Bereich in Physik und Chemie langst geschehen ist.” 

Paut CRANEFIELD 


An OvuTLine oF GENERAL PuysioLocy. Third Edition. 
By L. V. Heilbrunn. W. B. Saunders Company, 
Philadelphia and London. $10.50. xiii + 818 pp.; 
ill. 1952. 

The progress that has been made in the rapidly growing 

field of general physiology during the last decade is well 

reflected in the present edition of Heilbrunn’s classical 

text. When the second edition appeared in 1943, some 6 

years after the original edition, it included such notable 

additions as the vitamin needs of lower organisms, the 
relation of vitamins to oxidative processes, intracellular 
enzyme localization, and the use of tracer techniques. 
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In the present edition the extent of revision is shown 
by the inclusion of almost 1800 new literature citations 
in the total of approximately 4300 references in the 
entire book. The genera! plan of organization has been 
maintained, although the chapter on tropisms has been 
omitted. The third edition is longer than the second and 
has involved complete rewriting of some of the chapters. 
As would be expected, the chapters on intermediary 
metabolism, secretion and excretion, and chemical as- 
pects of muscular contraction have been brought up to 
date, in line with the rapid advances in these fields. The 
value of this text as a teaching aide as well as a reference 
source is rated high, especially in view of the extensive 
author and subject indices. 


We 


ADVANCES IN BIOLOGICAL AND MepIcaL Puysics. Vol- 
ume III. 

Edited by John H. Lawrence and C. A. Tobias. Aca- 

demic Press, New York. $8.00. x + 368 pp.; ill. 

1953. 
This current volume contains an interesting article by 
Mayneord and Sinclair on The Dosimetry of Artificial 
Radioactive Isotopes. The non-specialist will find that 
the problems of the distribution of ionization by beta 
and gamma rays in tissues are clearly discussed, as is also 
much instrumentation. The problem of diffusion ki- 
netics in the use of isotopes in biological processes is 
discussed by Solomon, and his v‘ews as to how observed 
distribution curves for various substances can be 
analysed into components are ably presented. As some- 
thing of a departure from the title of this book, there is 
an article by Pressman on Antibodies as Specific Chemi- 
cal Reagents. This is a most interesting topic, but one 
that certainly belongs in some other collection of re- 
views. Much of the experimental work of Pollard and 
his collaborators is summarized in an article entitled 
Primary Ionization as a Test of Molecular Organization. 
It also contains a great deal of physico-chemical data 
in the field of radiation chemistry. While all may not 
agree with the interpretations placed on these data, the 
article is most interesting. Grabar has collected a con- 
siderable bibliography on the biological actions of ultra- 
sonic waves, and Kirkpatrick and Pattee describe recent 
technical advances in x-ray microscopy. Blount does 
the same for ultraviolet microspectroscopy 


BS 


Sympostum oN Puysio.ocicaL Errects or RaptA- 
TION AT THE CELLULAR LeveL. Sponsored by the Bi- 
ology Division, Oak Ridge National Laboratory, Oak 
Ridge, Tennessee, April 12-13, 1951. J. Cell. Comp. 
Physiol., Vol. 39, Suppl. 2. 
Oak Ridge National Laboratory. Free upon request 
(paper). 233 pp.; ill. 1952. 


Atvin Nason 


L. J. Mouuns 
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This symposium is the Fourth Annual Biology Re- 
search Conference, sponsored by the Biology Division 
of the Oak Ridge National Laboratory in cooperation 
with the Atomic Energy Commission and the Oak Ridge 
Institute of Nuclear Studies. The phases covered by the 
papers include: the effects of radiation on cell respiration 
and respiratory metabolism (Blinks, Boell); problems 
related to cell and capillary permeability (McCutcheon, 
Parpart, and J. W. Green); nerve function and irradia- 
tion (Nachmansohn); and two papers which will un- 
doubtedly be of special interest to many investigators 
—one dealing with analyses of isolated cell components 
(Dorence) and the other with general, basic problems of 
organized enzyme systems (D. E. Green). With the 
exception of the paper by Blinks (which considers the 
after-effects of atom bombs on marine algae), the pres- 
entations dealing directly with radiation effects discuss 
the consequences of irradiation with x-rays. General 
discussions follow some of the papers. Although the 
radiation theme binds these contributions together, 
the wide range of general physiological problems upon 
which the presentations and discussions bear makes the 
symposium of great interest to workers in all phases of 
fundamental biology | 


BIOCHEMISTRY 


Topics my Puysicat Cuemistry. A Supplementary 
Text for Students of Medicine. Second Edition. 
By W. Mansfield Clark. The Williams & Wilkins 
Company, Baltimore. $10.00. xviii + 777 pp.; 
ill. 1952. 
The second edition of Mansfield Clark’s now famous 
volume, with its philosophical flavor and leisurely and 
detailed type of exposition, represents on the whole an 
in comparison to the original edition 
(Q.R.B., 24: 159, 1949). No new chapters have been 
added, but instead there has been a fair amount of re- 
writing, accompanied by some deletions and additions, 
and the acquirement of more illustrations of important 
principles. The general plan is the same as in the first 
edition; and the relatively unconventional and refresh- 
ing text has been maintained. The original edition has 
been extremely useful for students and workers in experi- 
mental biology, especially those in physiology and bio- 
chemistry. There is little doubt that the new edition 
will continue to meet the varied needs of students and 
workers in grasping the fundamentals of physical chem- 
istry, especially in their relation to biological systems. 


BS 


First Symposrum on CHEMICAL-BIOLOGICAL CoRRE- 
LATION, May 26-27, 1950. 


R. G. GReneLL 
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Sponsored by The Chemical-Biological Coordination 
Center of the National Research Council. National 
Academy of Sciences- National Research Council, W ash- 
ington. $4.00. ii + 415 pp.; ill. 1951. 
The purpose of the Symposium on Chemical-Biological 
Correlation was “to bring together scientists trained in 
chemistry and biology for discussion of problems con- 
cerned with the effect of structure of chemicals on their 
biological activity and the mechanism of such actions.” 
The volume consists of 36 papers on such subjects as 


Chemical Biological Coordination Center (CBCC), the 
chemical and biological codes employed, and a demon- 
stration of machine biochemorphology correlation of 
antihistaminic activity and chemical structure by means 
of the CBCC punch cards is also included. 

In the paper on arsenosohenzenes, Doak and Eagle 
point out that of the three types of arsenicals used in the 
treatment of spirochetal and protozoal diseases only the 
arsenoso compounds have a direct parasiticidal activity, 
the arsonic acids and arseno compounds being active 
by virtue of their conversion to arsenoso compounds in 
the animal body. Arsenosobenzene was one of the most 
toxic and most actively parasiticidal in the entire series 
tested. Single simple substituents did not significantly 
affect the activity of the parent arsenosobenzenes. A 
discussion of the mechanism of action of this group of 
compounds is presented. 

The paper by A. G. Norman and R. L. Weintraub on 
“Structure-Activity Relationships in Plant Growth 
Regulators” consists of a compilation of information 
dealing with chemicals that display an ability to affect 
such plant growth processes as cell elongation, root 
initiation, parthenocarpy induction, organ modification, 
abscission, bud development, root elongation, and seed 
germination. 

Results of screening tests of more than 200 synthetic 
sympathomimetic amines for activity principally as 
vasopressor agents, but also for bronchodilator action, 
uterine motility, intestinal activity, and stimulation of 
the central nervous system are presented by A. M. 
Lands. 

There was a panel discussion on antimalarials. James 
G. Horsfall et al. presented a fairly thorough examina- 
tion of the relationship of variously substituted di- 
phenyl compounds to fungitoxicity, and the probable 
mechanism of this action. 

The Effect of Structural Changes in Plant Insecti- 
cides and Related Synthetic Compounds on Their Tox- 
icity to Insects was discussed by H. L. Haller in a paper 
that covers a large number of compounds and is well 
documented. 

In the paper, The Effect of Drugs on the Physio- 
logically Active Thiol Systems, Maxwell Schubert dis- 
cusses such drugs as mercuriais, arsenicals, antimonials, 
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various alkyl halides, unsaturated carbonyls, disulfide, 
sulfur mustards, nitrogen mustards, quinones, naphtho- 
quinones, and alloxan in relation to thiol systems in a 
variety of organs or organisms. 

A very interesting paper on The Influence of Isosteric 
Replacements Upon Biological Activity, by Harris L. 
Friedman, discusses the concept of isosterism that was 
first proposed by Langmuir in 1919. The paper surveys 
the history of isosterism, classifies the varieties of iso- 
steric replacements which are recorded in the literature, 
and notes the influence of the replacements on the bio- 
logical activity of compounds. The author concludes 
that similarity in biological action need not result from 
isosteric replacement—isosteres need not be bioiso- 
steres. This is not surprising in view of the complexity 
of the simplest living systems. By means of isosteric 
replacements it is possible to discover which chemical 
groups cannot be eliminated without loss of desired 
activity, and we can also learn which parts of the mole- 
culeare important because of their bulk space character- 
istics. These facts make possible a more intelligent 
approach to the synthesis of new compounds. If chemi- 
cal reactivity polarities are considered, the predicta- 
bility of bioisosteric replacement is quite high. 

A panel discussion on anti-metabolites, carcinogene- 
sis, and cancer therapy completes the volume. All 19 
of these papers are extremely brief—some being only 
one-half page in length—yet a great deal of interesting 
material is presented. 

A valuable feature of this volume is the inclusion of 
the discussions following each paper. Frequently they 
bring out additional items of great interest. 

The volume as a whole should be of great value to 
anyone working on correlations between chemical struc- 
ture and biological activity, regardless of whether his 
principal interest lies in cancer chemotherapy, fungi- 
cides, insecticides, plant growth regulators, or some 
other related field. The approaches to the special prob- 
lems in most cases are quite similar, and investigators 
in one field can profit materially by examining the 
methods and techniques employed and the results ob- 
tained in a similar related field in which this fascinating 
correlation is involved. 

C. E. Movarix 
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HistocHemistry, Theoretical and Applied. 
By A. G. Everson Pearse. Little, Brown & Company, 
Boston. $12.00. viii + 530 pp. + 30 pl.; text ill. 
1953. 
This is a very comprehensive treatise on the theoretical 
and practical aspects of microscopical histochemical tech- 
niques. The author has tested most of the techniques he 
has described and he provides full details, together with 
critical comments, as to the usefulness and limitations 
of each particular method. The appendix of the book, 
consisting of 85 pages, is a separate, complete unit in 
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itself in which many of the methods are separately de- 
tailed. The following subjects are dealt with: The Chem- 


of some Important Simple Proteins; Conjugated Pro- 
teins (Nucleoproteins); Carbohydrates; Lipids and 
Lipoproteins; Aldehydes and Ketones; Alkaline Phos- 
phatases; Acid Phosphatases; Esterases; Glycosidases, 
Oxidases, and Dehydrogenases; Enzymes as Histo- 
chemical Reagents; Pigments; Inorganic Constituents; 
and Physical Methods. The subject and author index is 
very adequate, and each chapter is concluded with a 
very substantial bibliography. This book should be 
available in every university library that claims a 
Department of Biology. It can be considered a very 
valuable addition to the personal libraries of workers 
both in histology and biochemistry. 


Davip B. TYLER 
WH 
ErwEiss. 


By Heinrich Hellmann. Curt E. Schwab, Stuttgart. 
DM. 5.80. 159 pp.; ill. 1952. 

This is a very lucid report on the present state of protein 
chemistry. Although written for the layman, it is fasci- 
nating and valuable reading for the biologist. The au- 
thor, in his tendency to simplify, never goes too far, 
and avoids trivialities. The first part of the book deals 
with amino acids, protein structure, molecular weights, 
and the shape of the molecules. In a second special part, 
various proteins, including enzymes and hormones, are 
described. The book is highly recommended as an intro- 
duction to protein chemistry. 


BS 


BIOCHEMISTRY AND PuysioLocy oF Nutrition. Vol- 
wmes I and II, 

Edited by Geoffrey H. Bourne and George W. Kidder. 
Academic Press, New York. $15.00 per vol. (I) xii 
+ 639 pp.; ill. (ID) xii + 640 pp.; ill. 1953. 
This treatise in two volumes represents the most ambi- 
tious undertaking to appear so far, among the numerous 
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. texts related to the science of nutrition. The editors and 


contributors are to be congratulated in taking the ap- 
proach that a consideration only of the materials con- 
sumed by an organism is no longer adequate to cover the 
modern aspects of nutrition. With this in view, discus- 
sions are presented not only of the major nutrients, such 
as carbohydrate, fats, proteins, vitamins, minerals, and 
water, but also of respiratory, hydrolytic, and phospho- 
rolytic enzymes, coenzymes, the relationships of nutri- 
tional state to cellular and tissue structure, and the 
roles of microorganisms in nutrition. While certain of 
the topics have been reviewed recently in various peri- 
odicals and monographs, the present volumes have the 
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distinct advantage of presenting a unified picture of the 
current state of nutritional research. 

Volume I. The Early Development of the Science of 
Nutrition (E. P. Cathcart); The History of Vitamins 
(L. J. Harris); Water and Electrolyte Metabolism (R. 
L. Zwemer); Carbohydrate Metabolism (T. L. 
Sourkes); Amino Acids (A. Meister); Biosynthesis of 
Proteins (H. Boorsook and C. L. Deasy); Lipid Me- 
tabolism (A. C. Frazer); Fat Soluble Vitamins (T. 
Moore); Vitamin B Complex (S. K. Kon and J. W. G. 
Porter); Vitamins and Hematopoiesis (T. H. Jukes) 
and Vitamin C (B. B. Lloyd and H. M. Sinclair). 

Volume IT. The Intracellular Localization by Histo- 
chemical Methods of Enzymes and Vitamins (G. H. 
Bourne); Structural Changes in Vitamin Deficiency (G. 
H. Bourne); Microbiology of Digestion (D. P. Cuth- 
bertson and A. T. Phillipson); Nutrition of Invertebrate 
Animals (G. W. Kidder); Energetics and Metabolic 
Function (E. P. Kennedy); Hydrolytic and Phos- 
phorolytic Enzymes (W. H. Yudkin); Respiratory En- 
zymes (B. L. Horecker and A. Kornberg); Coenzymes 
(G. D. Novelli and M. Soodak); Iron Metabolism (H. 
F. W. Kirkpatrick); Calcium and Phosphorus Metabo- 
lism (H. F. W. Kirkpatrick and J. D. Robertson); Trace 
Elements (E. J. Underwood); and Application to Hu- 
man Nutrition (G. A. Goldsmith). 

R. Van REEN 
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Tae Brocnemistry or Gastric Acip Secretion. 


By Edward J. Conway. Charles C Thomas, Spring- 
fidd, 1. $6.50. xi + 185 pp.; ill. 1953. 

The production of high concentrations of hydrogen ions 
in the gastric secretions has been a challenging problem 
for a number of years. In this short monograph, Con- 
way offers with considerable enthusiasm much which 
will be of interest not only to biochemists and physiolo- 
gists but also to clinicians. There is presented first a brief 
review of the histochemical studies which have con- 
tributed to knowledge of the site of acid formation; 
basic physiological relationships are then noted. The 
genera] problem of the secretion of hydrogen ions is dis- 
cussed, with a brief summary of recent work on yeast 
cells. The several theories and the experimental studies 
on the source of the hydrogen ions are reviewed: the 
organic acid theory, the “redox” theory, and the con- 
tributions of Hollander, Davenport, Davies, Teorell, 
and others. There follow discussions of free energy re- 
lationships, of the significance of gastric potentials, and 
of neutralization. In the concluding chapter on the role 
of gastric urease, Conway fully endorses FitzGerald’s 
theory of neutralization of acid by ammonia formed 
from urea. Some of the results ascribed to the adminis- 
tration of large doses of urea to patients with peptic 
ulcers are summarized. 

This monograph is, without question, stimulating. 
It is unfortunately marred by numerous typographical 
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errors, by inaccuracies in the references, and by the ap- 
plication of questionable simplifications of fundamental 
thermodynamic relationships. The contents of the last 
chapter may eventually lead to the cure of some peptic 
ulcers. It is possible, however, that the contents of this 
and the preceding chapters may lead to the aggravation 
of others. 
Francis P. CHINARD 
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CHEMISTRY AND MetHops or Enzymes. Third Edi- 
tion, Revised and Enlarged. 

By James B. Sumner and G. Fred Somers. Academic 
Press, New York. $7.50. xvi + 462 pp.; ill. 1953. 
This highly successful enzyme volume now appearing 
in its third edition has had to deal with a vast amount 
of new material since 1947, the date of appearance of 
the second edition (Q.R.B., 22: 358. 1947). The com- 
pactness of the present edition, despite the tremendous 
developments in nearly every phase of enzyme chemis- 
try, is a credit to the authors and publishers. All chap- 
ters have necessarily been revised so as to result in the 
removal or condensation of some of the older material, 
while the sections on kinetics and mechanism have been 
expanded. This edition will doubtless continue to serve 
as a handbook and general survey of enzyme chemistry 
for the student and research worker. Whether it will 
enjoy the wide circulation of the previous editions is 
questionable, in view of the recent publications of The 
Ensymes, edited by Sumner and Myrbiick, and the 
forthcoming Methods in Enzymology, edited by Colo- 
wick and Kaplan, which is to appear under the im- 
print of the same publisher. 
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BrovocicaL TRANSFORMATIONS OF STARCH AND 
Cetiuwose. Biochemical Society Symposia No. 11. 
A Symposium held at The London School of Hygiene and 
Tropical Medicine on 21 February, 1953. 

Organised and edited by R. T. Williams. 

University Press, New York, $2.25 (paper). iv + 

84 pp.; ill. 1953. 
This symposium includes articles on the Biological 
Synthesis of Starch (E. J. Bourne), Enzymic Break- 
down of Starch (W. J. Whelan), Starch Synthesis and 
Degradation in Vitro (Helen Porter), The Chemistry 
and Degradation of Cellulose (G. O. Aspinall), Cellu- 
lases (M. V. Tracey), Digestion of Cellulose by Rumi- 
nants (A. T. Phillipson), and The Occurrence and Pre- 
vention of the Biological Attack of Cellulosic Textile 
Fibers (R. G. Fargher). The work on the synthesis and 
degradation of starch by isolated enzymes is by far the 
most advanced, and the articles by Bourne and Whelan 
consequently have the most to offer in terms of specific 
biochemical knowledge. The correlation of isolated 


Atvin Nason 





NEW BIOLOGICAL BOOKS 


enzyme activities with reactions in vivo is always a 
much more difficult subject; and the paper by Helen 
Porter points out many of the observations on starch 
metabolism which will eventually be explained only in 
terms of the interactions of several enzymes or of the 
products of their reactions. 

Research on the metabolism of cellulose is in a much 
more backward state, and the papers presented here 
will serve to point up the vast gaps in knowledge of this 
subject. In particular, there is as yet no idea as to the 
mode of synthesis of cellulose. This can be contrasted 
with the discussion by Bourne of at least 5 enzymes 
capable of synthesizing starches. 


PS 


Lim Merasousm. Biochemical Society Symposia 
No.9. A Symposium held at the London School of Hy- 
giene and Tropical Medicine on 16 February, 1952. 
Organised and edited by R. T. Williams. Cambridge 
University Press, New York. $2.75. vi + 102 pp.; 
ill. 1952. 
Lipid metabolism has received considerable attention 
from researchers during recent years, and therefore an 
integration of the various approaches to the subject in 
one volume performs a needed service. The subjects 
presented are as follows: The Mechanism of Fat Ab- 
sorption (A. C. Frazer); Comparative Aspects of Lipid 
Absorption and Excretion (R. P. Cook); Defective Fat 
Absorption in Man (J. M. French); Fat Synthesis from 
Small Molecules (G. Popjék); Aspects of Fat Me- 
tabolism in the Ruminant (S. J. Folley); Enzymic Oxi- 
dation of Fatty Acids (A. L. Lehninger); and Essential 
Fatty Acids and Their Relation to Pyridoxine (H. M. 
Sinclair). Inevitably, current reports in the literature 
have already contributed more recent information, par- 
ticularly concerning the enzymic oxidation of fatty 
acids, and it is to be hoped that further reviews will 


bridge this gap. 
PS 


Srupies On THe Naturat Fats. Volume I, Paris I- 
Il. 
By A. R. S. Kartha. Published by the Author, Ma- 
haraja’s College, Ernakulam, Travancore-Cochin 
State, India. GO cents (paper). 143 pp. + 1 folding 
table. 1951. 
Srupres on THe Natura Fats. Volume II, Part IV. 
Some Applications of Results Reported in Studies on the 
Natural Fats. 
By A. R.S. Kartha. Published by the Author; printed 
at the Keralamitram Press, Ernakulam. 40 cents 
(paper). ii+ 111 pp. 1951. 
These volumes are concerned with the author’s research 
on various phases of the chemistry of fats. Volume I 
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contains technics for the oxidation of natural fats and 
separation of the oxidation products, the determination 
of the type of distribution of glycerides in some natural 
fats, and the presentation of a hypothesis of the fluidiz- 
ing function of the unsaturated acids in the natural fats. 
Volume II is devoted to a general discussion of the com- 
ponent acids of natural fats in relation to the fluidizing 
theory. Also, considerable attention is given to the 
changes made in fats which are injected into animals. 


R. Van REEN 
BS 


CuemicaL Puysiotocy or ConTRACTION IN Bopy 
AND Heart Moscie. 

By A. Ssent-Gyorgyi. Academic Press, New York. 
$4.80. xviii + 135 pp. + 3 pl; text ill. 1953. 
Szent-Gydrgyi writes as well as he speaks. Most of those 
who have heard him at the many conferences or semi- 
nars in which he has participated, irrespective of 
whether they agree or disagree with his views, are fasci- 
nated by the enthusiastic manner in which his material 
and ideas—particularly the ideas—are presented. Here 
is a synthetic, not a synoptic, monograph in which the 
author ties many facts and theories together and makes 
them sound reasonably acceptable. The monograph is 
divided into three parts, the first dealing with Molecu- 
lar Mechanism of Motion, the second with the Study of 
the Heart Muscle Fibre, and the third with Interpreta- 
tions. The following quotations may be of interest in 
that they reveal something of the nature of the author’s 
style and philosophy: “The leitmotif of the author’s 
research has always been the conviction that there is 
but one life and one living matter in this world. This 
living matter has overgrown the earth, has taken up 
different shapes, colors, and complexities adapting itself 
to the most different circumstances. This life is based 
on a very limited number of basic principles—and the 
author’s endeavor is to understand them” (p. 1). On 
p. 99, we read “... there is one point I want to touch 
upon, even at the risk of speculation” (italics added). 
Szent-Gyorgyi hesitant “at the risk of speculation” is, 
I believe, a news item of interest to many biologists. 


Davy B. Tyter 
BS 


Exposts ANNUELS pE Biocumme Mépicate. Trei- 

siéme Série. 
By MM. P. Boulanger, M.-J. Dallemagne, C.-E. 
Dent, P. Favarger, A. Gajdos and M. Gajdos-T ork, 
R. Grangaud, E. Mach and R.-~S. Mach, M. Mache- 
bauf, P. Mandel, J. Roche, M. Polonovshi and P. 
Valdiguié, G. Schapira and J. Kruh, J. Van de Velde 
and J. de Smet. Edited by Michel Polonoveki. Mas- 
son & Cie, Paris. 1650 fr. (paper). iv + 331 pp.; 
text ill. 1951. 

This volume continues the major trend set by its prede- 
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cessors of effectively relating fundamental biochemistry 
to clinical problems. Such relationships are described, 
for example, in reviews on the metabolic effects of corti- 
sone and ACTH (R.-S. Mach and E. Mach), sex hor- 
mones and bone (Dallemagne), the intestinal absorp- 
tion of fatty acids (Favarger), and hemoglobins and 
“molecular” diseases (Schapira and Kruh). Other re- 
views with greater biochemical emphasis are those on 
pentose and desoxypentose nucleic acids (Mandel), the 
biosynthesis of protoporphyrin [X (Gajdos and Gajdos- 
Térdk), carotenoids and vision (Grangaud), amino acid 
metabolism (Dent), glutamic acid and brain metabo- 
lism (Boulanger), hormones and lipid metabolism (Van 
de Velde and de Smet), the biochemistry of the thyroid 
hormone (Roche), the metabolism of acetone (Polonov- 
ski and Valdiguié), and the copper-containing proteins 
of blood (Macheboeuf). 
Francis P. CHINARD 
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Ion EXcHANGERS IN ANALYTICAL CHEMISTRY. 

By Olof Samuelson. John Wiley & Sons, New York; 

Almqvist & Wiksell, Stockholm. $6.50. xviii + 

291 pp.; ill. 1953. 
The widespread use of ion exchange resins in medicine 
and biological research makes it mandatory for a worker 
in these fields to have a fundamental knowledge of the 
ion exchange technique. This book presents an under- 
standable and comprehensive discussion of the use of 
ion exchange resins in not only purely chemical prob- 
lems but in relation to biochemical and biological appli- 
cations as well. The volume is divided into three parts. 
A general discussion of the fundamental properties of 
ion exchange resins, ion exchange «equilibria, and 
kinetics, along with a consideration of ion exchange in 
column operation, makes up Part I. Part IT is devoted to 
practical applications of the ion exchange technique and 
includes discussions of the choice of a resin, purification, 


trace constituents, isolation of low molecular weight 
organic acids, and many other specific procedures. The 
scope and clarity of presentation is certain to make this 
book a valuable asset to workers in both biology and 
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PRINCIPLES OF MICROBIOLOGY. 
By Walter W. Krueger. W. B. Saunders Company, 
Philadephia and London. $5.50. xxiii + 648 pp.; 
il. 1953. 

This textbook for an introductory course in microbi- 

ology for college students is divided into nine parts. The 
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first three deal with the history, chemical composition, 
physiology, and classification of microorganisms. In- 
cluded are Bacteria, Fungi, Protozoa, Rickettsiae, and 
Viruses. Part IV is on Techniques and Methods and 
includes the action of physical, chemical, and chemo- 
therapeutic agents on microorganisms. Part V is on 
Soil and Industrial Bacteriology, Part VI on Sewage and 
Water, and Part VII on Foods. Part VIII is on Infection 
and Body Defenses, and Part [X on Infectious Diseases, 
with a final chapter on Plant Diseases. 

The treatment of the subject matter is clear and con- 
cise and on the whole quite accurate. The scope of the 
book is so broad that brevity is a necessity. References 
are given at the end of each chapter, and also a series of 
questions. The illustrations are good. 

This book is designed for a general lecture course 
which must cover a great deal of material in a short 
period of time. For this purpose it appears very satis- 
factory. 

Evizasets I. 
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Viruses. Cold Spring Harbor Symposia on Quantita- 
tive Biology, Volume XVIII. 

The Biology Laboratory, Cold Spring Harbor. 
$8.00. xvi + 301 pp.; ill. 1953. 

To those who regard viruses as merely causes of disease 
and, therefore, of little general interest, Volume XVIII 
of the Cold Spring Harbor Symposia on Quantitative 
Biology should certainly bring them into touch with 
reality. Seldom have so many concepts and experimen- 
tal results that are basic to all biology been recorded in 
one volume. Here in three hundred pages the reader will 
find 42 papers, most of which consider viruses for their 
general biological interest rather than for the pathology 
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Royaumont, France, two years ago. These stages are 
the infective, vegetative, and provirus. The infective 
stage, as its name implies, is the stage which until a few 
years ago was the only one generally recognized. It is 
the only stage capable of surviving outside the host. 
In the case of T; bacteriophage, which has been studied 
most thoroughly, infection consists of the attachment 
and injection of virus material, mainly desoxyribose 
nucleic acid, into the host cell. At this point the vegeta- 
tive stage is initiated. This stage involves the adjust- 
ment by the cellular metabolic systems so that the 
characteristic determinants of upwards of a hundred or 
more virus particles are formed in each cell. Maturation 
or conversion of the vegetative stage to infective parti- 
cles follows the vegetative development. The provirus 
stage develops in certain strains of bacteria in place of 
the vegetative stage. These bacteria are able to modify 
the material that the infective virus injects so that it 
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does not go into the vegetative stage. In this modified 
or mollified form, called the provirus, it behaves as 
though it were a part of the host chromosome, dividing 
at the same rate that the cell divides so that all daughter 
latent until some external stimulant, such as ultraviolet 
light, peroxide, mustard, or certain nutrillites, induces 
its conversion back into the vegetative phase, which 
then develops into mature infective virus. This latent 
or provirus state has been known as lysogenesis in bac- 
teria for two decades, but its importance has not been 
generally recognized. The recent discovery by Lwoff 
and his associates of a variety of methods of stimulating 
the conversion of provirus to infective particles in a fair 
proportion of the cells has resulted in an increased in- 
terest in the subject. 

In addition to the emphasis on the three stages of 
virus replication and the transition of one stage to an- 
other, many other fascinating related biological 
phenomena are discussed. These include: genetic re- 
combination in viruses and bacteria; host-induced 
modifications of viruses; and infective heredity in bac- 
teria. The physical, chemical, morphological, and im- 


plaque formation on plates, which permits more precise 
estimates of the virus concentration and also the isola- 
tion of pure strains from single plaques. 

The structure of nucleic acids, particularly those of 
the desoxyribose type, is also considered in the light of 
the latest evidence and theory. 

This volume is recommended without reservation. 
It is a review and sourcebook of much that is new in this 
fascinating field. 

Rocer M. HeErriotr 
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ADVANCES IN Virus Resgarcn. Volume I. 

Edited by Kenneth M. Smith and Max A. Lauffer. 
Academic Press, New York. $8.00. viii + 362 pp.; 
ill. 1953. 
This is the first in a projected series of volumes, to ap- 
pear annuaily, on the subject of viruses. It is proposed 
to present review articles on all phases of virus research 
that place emphasis on the properties and activities of 
the viral organism itself, rather than on the diseases 
produced. The appearance of such a series fulfills a very 
distinct need, since the literature on virus research is 
scattered throughout journals of biochemistry and bio- 
physics, and of animal, plant, and microbial physiology 
and pathology. By gathering together much of this 
material in an annual publication, Advances in Virus Re- 
search can be of major importance in the evolution of a 
subject which one might be tempted to call Compara- 
tive Virology. 

The diversity of organisms that go under the name 
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“virus” is well illustrated by the articles in this first 
volume. Most attention in recent years has centered on 
the bacteriophage system, which is one of the easiest to 
manipulate. H. T. Epstein reviews the properties of 
bacteriophages, as determined during the past fifteen 
years, in the first article of the book. His review consti- 
tutes a definitive introduction to the bacteriophage 
system. The variety of experimental approach needed 
to investigate a virus system is aptly shown here: the 
experiments considered utilize the techniques of biol- 
in a not especially critical fashion, Epstein presents a 
comprehensive picture of the details of the bacterio- 
phage life cycle that are now known. A remarkable start 
has been made toward the final goal of elucidating the 
chemical mechanism of virus reproduction. Only a brief 
mention is made in this article of the lysogenic bac- 
teriophage. It can be hoped that a review in the near 
future will discuss the genetic implications developing 
from the study of these inactive viruses. 

The multiplication of influenza virus is reviewed in 
great detail, and in a critical fashion, by Werner Henle. 
This virus seems to be similar to the bacteriophages in 
many details of its life cycle. These include the phenom- 
ena of genetic exchange among strains, adsorption onto 
host cells, intracellular growth of non-infective virus, 
and final liberation of the completed virus. 

Insect Viruses are reviewed by G. H. Bergold. These 
are viruses containing desoxyribosenucleic acid, like the 
bacteriophages and influenza virus; however, much less 
is known about their mechanism of duplication. Most 
interest is focused here on the production of large 
amounts of anomalous protein in the infected host cell 
—the polyhedral bodies, in particular. This protein is 
not infective, and its relation to virus, on the one hand, 
and to the host cell, on the other, is not at all clear. A 
further problem of great interest in these viruses is the 
question of the mechanism responsible for triggering 
latent virus into active virus. At present many envi- 
ronmental conditions seem to be capable of activating 
latent insect viruses, which otherwise are carried along 
without symptoms for many generations. The nature 
of this inactive virus is also a question not yet resolved. 

Joseph Melnick reviews the work on Poliomyelitis 
Virus, and a brief survey of the isolation and properties 
of about ten other animal viruses is presented by D. 
Gordon Sharp. 

Plant viruses are represented in two articles. L. M. 
Black presents the findings that have led to the conclu- 
sion that some viruses are capable of multiplication in 
alternate hosts, from the plant and animal kingdoms 
respectively. A number of the plant viruses that are 
transmitted by cicadellids are able to multiply in the 
insect as well as in the plant. The historical develop- 
ment of this relationship is a provocative question. In 
addition, the elucidation of the requirements for multi- 
plication of these viruses should contribute to concepts 
of comparative physiology and biochemistry of very 





192 


diverse organisms. Interactions of plant viruses and 
virus strains on the plant hosts are discussed by C. W. 
Bennett. Most of the interactions are antagonistic; yet 
apparently most of these are not explainable on the 
basis of the production of antibodies by the host, as 
would be possible for animal viruses. 

The book concludes with an article by Roy Markham 
on the chemistry of virus nucleic acids. The possibility 
is raised, in his discussion, that the nucleic acids of the 
viruses—ribonucleic acid for most plant viruses, and 
desoxyribosenucleic acid for the animal viruses—are 
responsible for the transmission of genetic characteris- 
tics of the virus during reduplication. If so, the chemis- 
try of virus nucleic acids becomes the chemistry of 
relatively simple genetic material, and this field may 
have much to contribute, in the future, to a solution of 
the problems of heredity. 

There are some minor typographical errors in the 
book, but the editorial standards are for the most part 
very high. The appearance of this series of reviews is a 
welcome addition to the number of those books collect- 
ing and summarizing recent advances in modern 


biology. 

ADAPTATION IN Micro-Orcanisms. Third Symposium 
0) the Society for General Microbiology, Held at The Royal 
Institution, London, April 1953. 

Published for the Society for General Microbiology. 

Cambridge University Press, New York. $6.00. x 

+339 pp. + 6 pl; text ill. 1953. 

The quality of the papers presented at this symposium 
is as heterogeneous as a bacterial population. Those 
which deal specifically with the induced synthesis of 
enzymes (Slonimski, Spiegelman and Halvorson, Cohn 
and Monod, Pollock) are excellent with regard to the 
relevance of the contributions they make and in the 
clarity of thought expressed; the others range from this 
high level downward. In one of the recorded discussions 
Pirie said: ‘This Symposium has produced a rich crop 
of metaphysics.” As far as a reader can tell, he was right; 
there is often exhibited a considerable ignorance of fact 
as well as of theory and a tendency to dissociate inter- 
pretation from the careful experimental testing of 
hypothesis that constitutes good science. The result is 
at times a monstrous confusion. 

Even Stanier, whose paper is in general of better 
quality, uses the term “physiological adaptation” in 
two contradictory ways. The same author makes an 
illuminating quotation from Lichtenberg: “Es ist ein 
grosser Unterschied zwischen ‘etwas noch glauben’ 
und es ‘wieder glauben.’ ‘Noch glauben,’ dass der Mond 
auf die Pflanzen wiirke, verrit Dummheit und Aber- 
glaube, aber es ‘wieder glauben’ zeigt von Philosophie und 
Nachdenken.” It is illuminating because a goodly num- 
ber of bacteriologists seem “‘still to believe” in mecha- 
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nisms of the origin of bacterial variation that postulate 
acquired heredity. It would be easier to rationalize the 
expenditure of time required to appreciate their theo- 
retical positions if it seemed that they “believed again” 
in these mechanisms after having studied and under- 
stood the evidence and alternative interpretations at 
present available. 

Deaa and Hinshelwood, for example, in attempting to 
force their physico-chemical model on bacterial systems, 
clearly do not appreciate that in most quarters it was 
long ago understood that adaptation could involve the 


organisms, or both. The latter class of events has been 
illuminated by Monod, Pollock, and others with evi- 
dence of a relevance that Hinshelwood’s work has never 
approached. Dean and Hinshelwood do not even refer 
to this classical work. They avoid coming to grips with 
the alternatives that others have proposed for their 
findings by misrepresentations such as the following: 
“The discussion of these subtler matters (the origin of 
variation] has until recently usually been met with the 
comment that the discussion of the changes in the cell 
reaction pattern was in any case Lamarckian, contrary 
to modern biological thought, and the like.” Luria’s 
single accusation in 1947 that bacteriology was one of 
the last strongholds of Lamarckianism must have 
struck deeply. Dean and Hinshelwood’s paper contains 
many errors of fact that the reader must guard against 
(e.g., the statement that mutants “appear not to in- 
crease in number in the absence of the selective agent”), 
yet they find it possible to be patronizing and to write: 
“chemists of today . . . would have small patience with 
... doctrinal arguments of a distinctly scholastic fla- 
vour.” It is a pleasure for the reader to pass to the article 
of Abraham, who, although he occupies the same position 
as Dean and Hinshelwood regarding the origin of drug 
resistance, is much more circumspect. His reasoning is 
not incisive, but he makes an attempt at objectivity. 

The volume contains several other papers which can 
be said to deal with aspects of adaptation. Those papers 
on the induced synthesis of enzymes, which in them- 
selves make the publication worth while, adequately 
treat that major means of microbial adaptation. But 
there is to be found no paper which specifically deals 
with microbial mutation or selection, an omission which 
need not have been made when so much is now known 
of these mechanisms that form the other major and 
often complementary means of adaptation among mi- 
croorganisms. Thus the reader interested in the present 
status of this most important biological principle, 
adaptation, may leave this volume with a wrong im- 
pression. It is good, however, to see several pleas that 
microbiologists should behave as other biologists and 
use the term “adaptation” to refer to all satisfactory 
adjustments made by organisms to their environments 
irrespective of the mechanism adopted. 

Parenthetically, those concerned with the conse- 
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quences of the McCarran Act may be interested to 
know that Slonimski, a Polish citizen residing in Paris, 
was not permitted to enter England. His paper was 


read for him. 
BS 


HEALTH AND DISEASE 


Tae Inrectious Diseases or Domestic ANIMALS 
with Special Reference to Etiology, Diagnosis, and Biol- 
ogy Therapy. Second Edition. 

By William Arthur Hagan and Dorsey William Bru- 

ner. Comstock Publishing Company, Ithaca. $8.00. 
xxx + 920 pp.; ill. 1951. 
This textbook was written for students of veterinary 
medicine who have already acquired a background in 
the general principles of bacteriology and 

Tt deals, as the title suggests, with infectious diseases of 
domestic animals, whether due to bacteria, fungi, pro- 
tozoa, viruses, or microorganisms of uncertain classifi- 
cation. Some of the diseases which are of economic im- 
portance in animals constitute human health problems 
as well. Some of these, e.g., brucellosis and rabies, are 
dealt with at length. In general the morphological and 
cultural characteristics of each organism are described 
briefly. Major emphasis is placed upon the etiology, 
diagnosis, immunity, and control of each specific dis- 
ease. Most of the diseases discussed occur in North 
America, but brief descriptions are given for other live- 
stock diseases that occur in important livestock-produc- 
ing areas of the world. A separate chapter is devoted to 
chemotherapy and antibiotics, and the effects of such 
treatments are mentioned, when known, in the discus- 
sions of the various microorganisms. 

Frepericx N. ANDREWS 
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ANNUAL Review OF Mepicine. Volume 4. 

Editor, Windsor C. Cutting; Associate Editor, Henry 
W. Newman. Annual Reviews, Stanford. $6.00. 
x + 452 pp. 1953. 
The editors are now attempting to select authors on a 
more international basis than was the case for previous 
editions, and also to encourage a more detailed con- 
sideration of a smaller portion of the literature in a 
given field rather than “skimming over the whole.” 
Such a policy is particularly sutable to this Annual 
Review, since it contains a very excellent annotated list 
of reviews prepared by Eaton M. MacKay, a list which 
should aid those seeking a more complete coverage in 
any specific field. In this edition the authors have made 
a serious attempt to be more critical and thoughtful 
in their presentation, particularly in the fields within 
which they are most at home. The ratio of the number 
of references cited by the authors to the number of pages 
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allotted to the review may, to a limited extent, indicate 
whether the treatise in question is a “skimming over” 
or a thoughtful, critical review. The number following 
the reviews covered in this volume is such a ratio and 
indicates the average number of references per printed 
page: Infectious Diseases (2); Diseases of the Gastro- 
intestinal Tract (4); Diseases of the Cardiovascular 
System (8); Diseases of the Kidneys (9); Diseases of the 
Reticuloendothelial System and Hematology (11); 
Nutrition (5); Allergy (21); Neoplastic Diseases: Some 
Metabolic Aspects (4); Diseases of the Female Repro- 
ductive System (10); Vascular Diseases of the Brain 
(S); Psychiatry (6); Diseases of the Respiratory System 
(6); Physical Agents and Trauma: Burns and Freezing 
(7); Radiology (4); Diseases of the Bones and Joints 
(6); Obstetrics (4); Tropical Diseases (13); and Plastic 
Surgery: Wound Care and Skin Grafting (3). 
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CiinicaL ENDOCRINOLOGY. 
By Karl E. Paschkis, Abraham E. Rakoff, and Abra- 
ham Cantarow. Paul B. Hoeber, New York. $16.00. 
xli + 830 pp. + 3 pl.; text ill. 1953. 
Within a relatively short period knowledge of the 
physiology, biochemistry, and pathology of the endo- 
crine glands has expanded tremendously. With the 
application of this knowledge the diagnostic procedures, 
therapeutic indications and contraindications, and the 


essential new basic knowledge and the clinical applica- 
tion is no small task. The authors, Paschkis, Rakoff, and 
Cantarow, are admirably fitted for this, having worked 
for years in the field of gynecology. Their writing is the 
product of a unified team which has pulled together. It 
is remarkable that so much information can be con- 
densed into a single volume. The authors have a proper 
balance in the selection of the essential information 
concerning the function of the endocrine glands and in 
the application of this to the study and treatment of the 
clinical disorders. The orthodox method of considering 
each gland in a separate section is followed. This has the 
advantage of permitting a consideration of the embry- 
ology, anatomy, histology, physiology, pathology, and 
pathologic physiology of each gland together with the 
diagnosis and treatment of its disorders. The only 
disadvantage to this method of presentation from the 
clinician’s standpoint is that patients with syndromes 
such as sexual precocity or infantilism do not present 
themselves already labelled in regard to the endocrine 
category into which they fit. 

This is a text which can be recommended most highly 
to the student, the clinician, and the research worker in 
endocrinology. In condensing such a wealth of material 
into a single volume it has been necessary to present 
many subjects very briefly, and additional reading of 
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various sources will be required. This is facilitated by 
the excellent annotations and references. Both the 
information presented and its interpretation are sound 
and reliable, although it would be possible of course to 
pick some points on which there are differences of 
opinion. The form of the book is pleasing and the 
illustrations are excellent. In short, the reviewer is 
delighted to have his copy! 


Wed 


Mecuanism oF CorticosTerom ACTION IN DISEASE 
Processes. Ann. N. Y. Acad. Sci., Vol. 56, Art. 4. 
Editor, Roy Waldo Miner; Consulting Editor, Oscar 
Hechter. New York Academy of Sciences, New York. 
$3.50 (paper). Pp. 623-814; ill. 1953. 
This book results from a series of papers given at a 
Conference held by the Section of Biology of The New 
York Academy of Sciences in October, 1952. It con- 
sists of 22 papers and should be of interest pri- 
marily to endocrinologists. 
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Tue Errect or ACTH anp Cortisone UPON INFECTION 
AND Resistance. Symposium held at the New York 
Academy of Medicine, March 27-28, 1952. 

Edited by Gregory Shwartsman. Columbia University 
Press, New York. $5.50. x + 204pp.;ill. 1953. 
The varied physiological activities of the adrenocortical 
and adrenocorticotrophic hormones, as well as their role 
in infectious disease processes, constitute the main 
subject matter of this volume. Evidence is brought 
forth that the concepts of infection and resistance in- 
clude factors in addition to the antigens elaborated by 
the invading microorganisms and the specific immune 
response of the host. Although awareness of the impact 
of these non-specific host reactions on the disease 
process existed prior to the discovery of cortisone and 
ACTH, the availability of these hormones in purified 
form has markedly stimulated research in this area. 
That these studies have been extremely fruitful is 
indicated by a mere perusal of the table of contents. 
These hormones have been shown to alter the course 
of experimental infections in animal or human disease 
through facilitating the invasion of tissues by patho- 
gens. To cite but a few examples of the many which have 
received careful study, one may mention experimental 
tuberculosis and syphilis in the rabbit and pneumococ- 
cal pneumonia and malaria in human beings. Curtisone 
has been demonstrated to activate latent trypanoso- 
miasis in monkeys and to alter the course of experi- 
mental poliomyelitis in hamsters from that of a mild 
disease witha relative low mortality rate to an explosive, 

uniformly fatal process. 
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Related to these observations is the finding that 
cortisone, and ACTH to a lesser extent, affect a dim- 
inution in the synthesis of antibody globulin in immu- 
nized rabbits. Neither of the hormones seems to depress 
anaphylaxis in the guinea pig, although the tuberculin 
delayed type of allergic reaction is definitely inhibited 
both in animals and human beings, and this is reminis- 
cent of the dramatic effects of these drugs in suppressing 
the acute symptoms of rheumatic fever and rheumatoid 
arthritis. These effects may be attributed to the capac- 
ity of the adrenal cortical hormones to suppress in- 
flammatory tissue reactions. However, this depression, 
coupled with a similar effect on antibody production 
and wound repair, permits the characterization of the 
action of cortisone as a “double-edged sword.” 

The individual contributions to this symposium are 
clearly presented and well written. The bibliographic 
material is extensive. As a succinct summary of cur- 
rently available knowledge in this field, this symposium 
deserves careful study by all students of biology. 

AsraHAM G. OSLER 


Use or Antiprotics iv Tropica, Diseases. Ann. 
N. Y. Acad. Sci., Vol. 55, Art. 6. 

Edited by Roy Waldo Miner; Consulting Editor, H. W. 

Brown. The New York Academy of Sciences, New 

York. $4.00. Pp. 967-1284 + 1 pl.; text ill. 1952. 
This monograph is a collection of some 30 papers given 
at a Conference held by the Section of Biology of the New 
York Academy of Sciences in January, 1952. It summa- 
rizes and brings up to date the results of various trials of 
antibiotics against tropical diseases that have been 
carried out in different parts of the world. It should be 
of particular interest to the worker in this field and to 
the general practitioner. It should also be of help to 
teachers preparing lectures in a field in which they may 
not have first-hand information and may wish to bring 
their lecture material up to date. 
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SynoviaL From Caances mn Jom Disease. 

By Marian W. Ropes and Walter Bauer. Published 
for The Commonwealth Fund by the Harvard University 
Press, Cambridge. $4.00. xvi + 150 pp. + 1 pl.; 
text ill. 1953. 

In the hope that joint fluids might supply information 
about the nature of joint diseases and might even dis- 
close criteria for the differentiation of various arthritides, 
a study of such fluids was undertaken and the results 
are reported in this book. This report is based on the 
analyses of specimens obtained from normal joints and 
from 1500 pathologic joints. The studies include ob- 
servations on physical characteristics such as viscosity 
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tic when serologic and bacteriologic reports 
were positive, but otherwise further pinpointing of the 
ethiologic factor could not be made with assurance. 
However, the authors point out that when the analyses 
of the fluids are used in conjunction with the clinical 
findings, assistance may be obtained in the differential 


The nature of this report is such that it involves lists 


of analysis make it possible to increase the usefulness of 


such studies. 
Wed 


ADVANCES IN CANCER RESEARCH. Volume 1. 

Edited by Jesse P. Greenstein and Alexander Haddow. 
Academic Press, New York. $12.00. xi + 590 pp.; 
ill. 1953. 
This volume initiates a new series of Advances designed 
to present reviews by authorities in their respective 
disciplines, the recent advances in cancer research. The 
first volume constitutes an excellent beginning. It 
contains 10 contributions on the following topics: 
Electronic Configuration and Carcinogenesis (C. A. 
Coulson); Epidermal Carcinogenesis (E. V. Cowdry); 
The Milk Agent in the Origin of Mammary Tumors in 
Mice (L. Dmochowski); Hormonal Aspects of Experi- 
mental Tumorigenesis (W. U. Gardner); Properties of 
the Agent of Rous No. 1 Sarcoma (R. J. C. Harris); 
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The Carcinogenic Aminoazo Dyes (James A. Miller and 
Elizabeth C. Miller); The Chemistry of Cytotoxic 
Alkylating Agents (W. C. J. Ross); Nutrition in 
Relation to Cancer (Albert Tannenbaum and Herbert 
Silverstone); and Plasma Proteins in Cancer (Richard 
J. Winzler). The indexing, both author and subject, is 
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very adequate. Undoubtedly, this series should prove a 
valuable addition to the libraries not only of those 
engaged in cancer research but of others in a large 
number of the various disciplines that contribute to 
this general subject. 


Forensic Mepicive. Second Edition. 

By Keith Simpson. The Williams & Wilkins Com- 

pany, Baltimore. $4.50. viii + 344 pp. + 2 pl; 

text ill. 1952. 
This short textbook is designed primarily for the general 
practitioner and the lawyer when their practices bring 
them in contact with the law and medicine, respectively. 
It is replete with many interesting and gory illustra- 
tions. The first chapter is particularly fascinating in that 
its subheading is “What to do with a dead body,” and 
Fig. 1, showing the trussed up body of an elderly woman 
found shut in a trunk, is headed “Disposal of body 
causing suspicion.” Similarly, Fig. 2, a picture of a 
girl killed by multiple stab wounds with the knife left 
in her breast, is captioned “Injuries arousing suspicion.” 
Despite this, the book is an authoritative treatise 
on forensic medicine, and is highly recommended for 
those whose business makes them concerned with this 
problem, as well as for authors of the Micky Spillane 


school. 
CurmicaL Driacnosis BY Lasporatory METHODS. A 
Working M anual of Clinical Pathology. Twelfth Edition. 
By James Campbell Todd, Arthur Hawley Sanford, and 
Benjamin B. Wells. W. B. Saunders Company, 
Philadephia, and London. $8.50. xii + 998 pp.; 
ill. 1953. 
In the twelfth edition of this “bible,” a new coauthor is 
introduced. This revision contains very few changes 
from the preceding version, and those are confined to 
the chapters on the urine and the blood. The. chapters 
on Bacteriological Methods and on Serological Tests for 
Syphilis have been rearranged and brought up to date 
to conform with the current nomenclatures and recent 


Davmw B. TYter 


Davw B. TYLer 


phlets issued by the U. S. Public Health Service. 


Davi B. TyLer 


Diseases OF THE Nervous System Described for 
Practitioners and Students. Seventh Edition. 
By F. M. R. Walshe. The Williams & Wilkins 
Company, Baltimore. $5.50. xvi + 365 pp. + 25 
pl; text ill. 1952. 
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This is the seventh edition of a very well-known text- 
book by an internationally prominent figure in clinical 
neurology. It is not intended to be a comprehensive or 
scholarly treatise, but rather a selective presentation of 
that material considered to be of the greatest practical 
value for students and practitioners. The first half of 
the book, dealing with some of the anatomic principles 
underlying diagnosis, is superior to the last half, which 
briefly discusses certain clinical pictures. 
From the point of view of brevity and lack of unneces- 
sary complication, the book will be likely to recommend 
itself to beginning students. 


BS 


PSYCHOLOGY AND ANIMAL BEHAVIOR 


Current TRenps IN THE RELATION OF PsYCHOLOGY 
TO MEDICINE. 

By Wayne Dennis, Robert H. Felix, Carlyle Jacobsen, 

Robert A. Patton, Yale D. Koskoff, Paul E. Huston, 

Nathan W. Shock, and Hans J. Eysenck. University 

of Pittsburgh Press, Pittsburgh. $3.75. x + 189 

pp. 1950. 

This volume is the fourth in a series which reports 
conferences at the University of Pittsburgh on current 
trends in psychology. The relation of psychology to 
medicine is discussed here from the point of view of 
common research problems, common problems in 
professional service, and common problems in the 
education and training of professional personnel. While 
the topics covered under these three viewpoints are by 
no means a complete list of the actual problems that 
exist, they do represent the major areas in which psy- 
chology and medicine interact and have grounds for 
cooperation. 

Following a general chapter on the basic kinship 
between psychology and medicine, six areas of endeavor 
commor to psychology and medicine are discussed: (1) 
public health, (2) medical education, (3) experimental 
psychopathology, (4) neurological research, (5) psy- 
chiatry, and (6) gerontology. The seventh and last chap- 
ter summarizes the same problems as they come up 
in England. 

All the discussions are necessarily quite general, all 
emphasize the grounds for cooperation between psy- 
chology and medicine rather than the grounds for 
conflicting interests, and all are written much more 
from the point of view that psychology can be of very 
great help to medicine rather than the contrary. 
Perhaps the past, present, and future contribution of 
medicine and medical research to psychology is too 
obvious to need emphasis. 


R. G. GRENELL 


Euror STeciar 
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PSYCHOANALYSIS AS Scrence. The Hixon Lectures 
on the Scientific Status of Psychoanalysis. 

By Ernest R. Hilgard, Lawrence S. Kubie, and E. 
Pumpian-Mindlin; edited by E. Pumpian-M indlin. 
Stanford University Press, Stanford. $4.25. x + 
174 pp.; text ill. 1952. 

These five Hixon lectures on “The Scientific Status of 
Psychoanalysis” were delivered at the California Insti- 
tute of Technology a couple of years ago. They form 
an attempt to evaluate psychoanalysis—to perform an 
intellectual dissection of the body of psychoanalytic 
method and theory—with the idea of helping to answer 
questions regarding its status as a science. The three 
lecturers each attack the problem from a somewhat 
different point of view. Hilgard deals with experimental 


of quantitation and validation; and Pumpian-Mindlin 
presents something of a historical analysis, the aim of 


Hilgard deals with “efforts to test some of the teach- 
ings of psychoanalysis.” He beautifully presents the 
experimenta! data—with the necessary critical comment 
and warning—that support certain analytic concepts. 
He realizes, however, that the available data in large 
measure relate to the more superficial aspects of the 
problems involved, rather than to the basic causal fac- 
tors and interrelationships. It is unfortunate that only 
at the final page of his second lecture does he come to 
grips with the precise problem of the prospect of psy- 
choanalysis as a science, and consequently he does not 
discuss at any length how psychodynamics stands up 
when examined according to the basic principles of 
science. Some of this type of discussion appears in the 
two following lectures, by L. S. Kubie. 

Kubie is known to all workers—both clinical and 
non-clinical—in psychiatry and psychology as one of the 
most acute critics of psychoanalytic concept and 
method, as well as for his astute postulation, many years 
ago, of the role of feedback in these problems and his 
continuing attempts to understand psychoanalytic 
concepts in terms of the organization of the brain— 
attempts to integrate physiological and psychoanalytic 
theory. In the present discussion his primary purpose 
has been to search out the areas of psychoanalytic 
concept and dogma which need help from the exact 
sciences in order to develop any appreciable degree of 
precision and to indicate some of the problems involved 
in the development of “qualitative and quantitative 
instruments.” He outlines many possibilities for fruitful 
investigation and does not hesitate to suggest that 
work still remains to be done on such basic psychoana- 
lytic building blocks as free association and transfer- 
ence. To be sure, some of his fundamental tenets can 
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and should be rigorously questioned—such as his cen- 
tralization of the symbolic process—but despite one’s 
doubts in certain directions, it is still extremely hearten- 
ing to see a practicing psychoanalyst search his domain 
with a not insignificant degree of scientific objectivity. 

The book is fascinating and stimulating, and will be 
of great interest to all human biologists, and other 
readers who are interested in the problems of scientific 
method. 

R. G. GRENELL 


PS 


Tae PsycHoaNnatytic Srupy or THe Camp. Vol. 
vil. 
Managing Editors, Ruth S. Eissler, Anna Freud, 
Heins Hartmann, and Ernst Kris; Editorial Assistant, 
Lottie M. Maury. International Universities Press, 
New York. $7.50. 448 pp. 1952. 
This is the seventh edition of a series dealing with psy- 
choanalytic progress in child study. The editors have 
included the symposium on The Mutual Influences in 
the Development of the Ego and the Id which was 
presented at the Seventeenth Congress of the Interna- 
tional Psycho-Analytical Association in Amsterdam 


(1951). This is an excellent summary of the new Ego 
psychology. Anna Freud presents an astute evaluation 
of The Role of Bodily Iliness in the Mental Life of 


Children, and there are studies of the emotional im- 
plications of tonsillectomy, and of Separation Anxiety 
in Mother and Child. Preventive Psychiatry, Prepara- 
tion of Young Children for Analysis, Learning Difficul- 
ties, Aggression and Moral Masochism are some of the 
topics discussed. The volume comes up to the standard 
of the previous volumes, and it is recommended to those 
who want to know what is going on in this field. 


i t 


Curmp Psycno.ocy. College Outline Series. 

By Lester D. Crow and Alice Crow. Barnes & Noble, 
New York. $1.50 (paper). xv + 267 pp.;ill. 1953. 
This volume contains a concise discussion of most of the 
significant topics dealing with the growth and develop- 
ment of children. There are 14 chapters, chapter tests, 
and examination questions and answers. The text is 
keyed to 17 standard textbooks by cross references and 
a quick reference table. The book is a welcome summary 
of our current knowledge of child psychology. 


?<_ 


Intropuction To ExcerpTionaL CHILpREN. Revised 
Edition. 
By Harry J. Baker. The MacMillan Company, 
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New York. $5.00. xvi + 489 pp. + 16 pl.; text 
ill. 1953. 

This book is intended primarily as a reference book and 
for use in an introductory course for college students. 
It is a revision of a text which was published a decade 
ago, brought “up to date” by the inclusion of new re- 
search and the results of recent publications. The pres- 
ent volume has attained the author’s goal. It is a care- 
fully selected, unbiased, factual, and brief account of 
the problems of the physically handicapped. It contains 
an excellent discussion of the nature of intelligence and 
the learning process in the slow-learning and in the 
mentally gifted. The chapter on Neurological and 
Psychogenic Diseases is concise but fairly inclusive, and 
there is a well-written discussion of Behavior Adjust- 


ment. 
ADOLESCENT PsYCHOLOGY AND DEVELOPMENT. 
By Wendell W. Cruse. The Ronald Press Company, 
New York. $5.00. xii + 557 pp.; ill. 1953. 
The author’s goal is “to give a balanced, comprehensive 
picture of adolescent development in which every as- 
pect of growth is emphasized—physical, intellectual, 
emotional, moral and social.” The book is designed as 
a textbook for college courses in adolescent psychology. 
Most of the materials in the book have been used in the 
classroom. The text is well written and will hold the 
interest of the average college student. The diagrams 
and drawings have been carefully chosen. The few 


pages dealing with the psychoses are too brief to be of 
any practical value and could have been omitted. 


J. H. Conn 
we 


PERSONALITY DEVELOPMENT IN ADOLESCENT GIRLS. 
Monogr. Soc. Res. Child Develop., Vol. XVI. Ser. No. 
53, 1951. 
By Lawrence K. Frank, Ross Harrison, Elisabeth 
Hellersberg, Karen Machover, and Meta Steiner. 
Child Development Publications, New Orleans. $4.50 
(paper). 316 pp. + 4 pl.; text ill. 1953. 
This study is a composite of the results of 5 projective 
methods (the Thematic Apperception test, the Horn- 
Hellersberg test, Human Figure drawings, Rorschach, 
and Graphology). There were 500 subjects. The text 
includes the 12 pictures used in the Thematic Apper- 
ception test and examples of the drawings of each of the 
other tests made by prepuberal, puberal, and adolescent 
girls. There is included a series of tables dealing with 
the age, socio-economic levels, number of siblings, 
parental origins, and the characteristics in the drawings 
of various groups. Nine individual protocols are pre- 
sented in the Appendix. The director of the study (L. 
K. Frank) acknowledges that the task of obtaining and 


J. H. Comm 
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inter}::2ting 1500 individual responses was a “prodigious 
piece of work, much harder and more difficult than 
anticipated when the study was planned.” The results, 
in general, revealed evidence of more frequent and more 
severe emotional disturbances in the girls than was 
anticipated. The subjects in the two younger groups 
appear to be “unhappy and tense.” There is a strong 
desire to please, implying a lack or a denial of personal 
desires or interests (in these younger groups). A serious 
personality distortion was revealed among the girls in 
the lower economic groups. A pervasive “fear of life” 
was indicated by prepuberal and puberal girls (in keep- 
ing with the Rorschach responses) as well as fear “of 
growing up,” dependency, and reliance on authority. 
A general fear of sex and a growing concern with the 
subject’s own maturing sexual capacities are revealed 
in the fantasies and daydreams. It is stated that most 
adolescent girls exhibit a conflict between acceptance 
and rejection of the feminine role. Acceptance may 
mean submission or the beginning of adult life. There 
is a notable absence, in this study, “of being happy or 
even satisfied to be feminine and little or no indications 
of positive expectations of becoming a woman” (p. 203). 
These are significant findings for those of us who have 
believed that American girls had by now attained a fair 
degree of self-acceptance. We apparently have unjusti- 
fiably assumed that the girl of today is more assured of 
her status than she was at the turn of the century. The 
studies presented in this monograph indicate that there 


to every one who is interested in adolescent behavior. 


J. H. Conn 
NS 


Le Cerveav et ta Penste. Incarnation de |’ Esprit. 
By Jean Lhermitie. Bloud & Gay, Paris. 320 fr. 
(paper). 205 pp. + 6 pl. [No date]. 

In the last few years there seems to have been an even 

more than usual concern with trying to restate and 

reassess our ideas concerning the relationship of brain 
and mind in the light of the observations, findings, and 
indications of modern scientific experimentation and 
theory. Mind-body and brain-mind interrelationships 
have intrigued scholars of all periods since the beginning 
of recorded science and philosophy. Since Alcmeon it has 
been generally admitted that the brain is the seat of the 
mind; Lhermitte asks at the outset if we have progressed 
much further than this. Although much progress has 
been made in neurophysiology and psychology, the 
mechanisms of thought, memory, learning, perception, 
and consciousness are still indeterminate. As Gerard 
said, a few years ago, “It remains sadly true that most 
of our present understanding of mind would remain as 
valid and as useful if for all we knew the cranium were 
stuffed with cotton wadding.” Lhermitte expresses this 
general attitude by saying, “Aprés avoir cru que la sci- 
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ence leur livrerait la clef du mysttre de notre esprit, 
les plus qualifiés des savants sont obligés de suspendre 
leur jugement, d’avouer leur inquiétude et leur per- 
plexité.” 

This perplexity has led to the formation of many 
discussion groups as well as to the publication of many 
volumes, in England, France, the United States, and 
elsewhere (The Physical Basis of Mind, Perspectives in 
Neuropsychiatry, Problems of Consciousness, etc.). Lher- 
mitte was incited to write the present book by reading 
these several discussions. He summarizes the current 
theories according to the views of Le Gros Clark, Brain, 
Walter, and others, and reviews critically some of the 
assumptions and problems involved, dealing with corti- 
cal structure, bioelectrical activity of the brain, and 
cerebral mechanics. He raises such questions as whether 
or not psychological progress can be made by studying 
the electrical activity of the brain; or whether brain 
activity is really similar to that of a machine—a ques- 
tion which involves some of the developments in 
cybernetics of the last few years. Very wisely he makes 
clear the at least—between 
the brain and the machine, which have become confused 
to some degree in some lay and semiscientific publica- 
tions. Perhaps he could have said a little more about 
this mechanical approach. To be sure, there is at the 
least a reasonable doubt that this approach can ulti- 
mately explain certain psychological phenomena, or 
characteristics such as creativeness, individuality, etc 
Nonetheless, it may be able to furnish part of the expla- 
nation of some problems of, for example, perception. 
In addition, it is almost, if not completely, impossible 
to construct an experimentally (i.e., physiologically) 
testable theory which includes the psychological factors 
which one cannot understand or control. Any present 
physiological brain-mind construct must begin on a 


the possible role of the frontal lobes (effects of lobotomy, 
topectomy, hemispherectomy, etc.). Too many obser- 
vations and concepts are involved here to be treated at 
any length in a review. It is important to note, how- 
ever, that Lhermitte appears to be somewhat overen- 
thusiastic about the role of the frontal lobes in the 
dynamics of psychophysiology. In any case, it must be 
said that a remarkable amount of material has been 
covered here, and that a great deal of constructive 
thinking has gone into its presentation. In general, the 
book will be of great interest to all who work in related 
fields as well as to those who see and enjoy these basic 


problems. 
Tamxinc. An Introduction to lis Experimental 


Psychology. 
By George Humphrey. 


R. G. GRENELL 


Methuen & Company, Lon- 





NEW BIOLOGICAL BOOKS 


don; John Wiley & Sons, New York. $4.50. xii + 

331 pp.; ill. 1951. 

Very seldom in contemporary psychology does one find 
a book as scholarly as Humphrey’s work on thinking. 
Humphrey gives us such an exhaustive account of the 
earlier work on the experimental psychology of thinking 
that one is almost tempted to class this book as a vol- 
ume on a topic in the history of psychology. The careful 
reader who stays with the author to the end, however, 
will discover that the careful evaluation of the older 
literature is for good reason; Humphrey believes that it 
establishes some fundamental concepts about the na- 
ture of thinking. 

The best and most detailed part of the book concerns 
the work of the Wirzburg school. Humphrey devotes 
three long and intensive chapters to the Wtirzbuygers 
for the reason, apparently, that he regards the estab- 
lishment of the imageless thought to be a fundamental 
discovery, and he is also of the opinion that the later 
work on the directed nature of thinking deals the death- 
blow to any purely associationistic viewpoint of think- 
ing. Many of Humphrey’s readers will dispute this, but 
for the generation of experimental psychologists that 
grew up long after the imageless thought controversy 
died of its own dead weight (the present reviewer be- 
longs to this generation), his arguments will appear 
refreshing, and perhaps will inspire some to go back and 
take a second look at this long dormant question. 

The chapters devoted to the more recent questions 
are less adequate, though Humphrey manages to do a 
very deft iob of dissecting the Gestaltist view of think- 
ing. In one chapter Humphrey makes use of the clinical 
data on aphasia to argue for the separation of language 
and thought, and this section bears careful examination 
by experimental psychologists who are interested in 
language and thought. 

This is a book for the professional scholar and the 
advanced graduate student in psychology. Philosophers 
who have long wondered just exactly how psychologists 
got to the position they have generally taken about 
thought will find the book rewarding. Other hardy in- 
dividuals may wish to dip into this book, but they must 
be warned that they will find the going difficult. Hum- 
phrey’s arguments are terse and carefully stated, but he 
is dealing with matters of great subtilty, and he makes 
no concessions to popularity. This is an important book, 
however, and I am willing to wager that twenty years 
from now graduate students will be working their way 
through it. This can be said about few books that appear 
today on the psychological bookshelves. 


WA 


MENTAL Propicres. An Enquiry into the Faculties 
of Arithmetical, Chess and Musical Prodigies, Famous 
Memorisers, Precocious Children and the Like, with Nu- 
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merous Examples of “Lightning” Calculations and Men- 
tal Magic. 

By Fred Barlow. Philosophical Library, New York. 

$4.75. 256 pp. 1952. 

This little book is chiefly devoted to accounts of the 
feats and techniques of lightning calculators, “mental- 
ists,” and the like. The author presents his material 
from an undoubted advantage, since he is apparently 
something of a “mentalist” himself. At any rate, he has 
made a life-long study of the techniques of mental 
wizardry. 

Much of the material is interesting, and the profes- 
The account is gossipy, however, and reasonably au- 
thentic material is mixed in with accounts that would 
strain the credulity of all but the most gullible. Bar- 
low’s theories and interpretations are rather weak, 
though his discussion of the techniques, particularly of 
parlor-magic arithmetic, is interesting. Unfortunately, 
the book will not serve as a scholarly reference on the 
subject, since much of the material is cited at second- 
hand, and some important material is missing (for 
example, Bryan’s account of the arithmetical prodigy, 
Griffith). In general, however, it is a much more re- 
strained treatment than that typically given by non- 
psychologists to subjects of this sort. 


| 


SociaAL BEHAVIOUR IN ANIMALS, with Special Refer- 
ence to Vertebrates. 
By N. Tinbergen. Methuen & Company, London; 
John Wiley & Sons, New York. $2.50. xi + 150 
pp. + 8pl.; text ill. 1953. 
This is another fascinating book about animal behavior 
from one of the members of the New European school 
of naturalists who style themselves “ethologists.” The 
extensive observational and experimental work of 
Lorenz, Tinbergen, and others is treated here in detail. 
Much of the material, however, is not new, and, indeed, 
this volume is a littie anticlimactic compared with its 


As in earlier volumes by Tinbergen and others of the 
same school, there is a strong emphasis upon the role 
of behavioral adaptation in evolution. Likewise, there 
is the usual strong emphasis upon the importance of un- 
learned behavior, an emphasis underscored by the 
almost complete absence of a discussion of mammalian 
behavior. Finally, again in company with the earlier 
books, this volume makes a strong plea for the analyti¢ 
study of animal behavior under natural conditions. It is 
this last characteristic, I think, that makes the work 
of the ethologists as important as it is. 

This book is only loosely organized around the topic 
of social behavior. The problem of interaction between 
animals is seen primarily as a special case of release- 
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mechanisms triggering internally primed behavioral 
patterns. 
The present reviewer cannot undertake a detailed 


criticism of the general type of work presented in this 
volume. Lehrman, in a recent issue of this journal, has 
presented such a review. The serious student of animal 
behavior will want to evaluate this book in the light of 
Lehrman’s rather trenchant criticisms. The work of 
Lorenz and Tinbergen has now come to the point where 
it is necessary to examine its weak points as well as ad- 
mire its great originality. 

In conclusion, I would like to mention the enjoyment 
to be found in reading this little volume. The amateur 
naturalist and the undergraduate student will find this 
book as fascinating as it must appear to the professional 
student of animal behavior. One is occasionally dis- 
turbed by the excessively anthropomorphic tone of the 
descriptive narrative, but this seems to the present 
reviewer to be largely stylistic. Indeed, the fundamental 
ideas behind the work of the ethologists are mechanistic 


and physiological in nature. 


| 
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Cutrore: A Crrrica, Review or CONCEPTS AND 
Derourions. Papers Peabody Mus. Amer. Arch. 
Ethnol., Harvard Unis., Vol. XLVII, No. 1. 
By A. L. Kroeber and Clyde Kluckhohn, with the as- 
sistance of Wayne Untereiner and appendices by Alfred 
G. Meyer. Peabody Museum, Cambridge. $5.25 
(paper). viii + 223 pp. 1952. 
Several scholarly fields study man and his works. Th> 
psychologist tends to focus on the individual, the soci- 
ologist on social structure, the anthropologist on culture. 
The concept of culture as something beyond the indi- 
vidual and different from society is a major contribu- 
tion, if not the major contribution, of anthropology. 
However, this concept has had a slow emergence into 
anthropological consciousness and in the process has 
had varied definitions and meanings attached to it. 
These meanings have varied not only with time, but by 
nation, and even by schools of thought within nations. 
The authors of this study have brought together the 
data on how the concept has grown, and the various 
current definitions. They have discussed the descrip- 
tions under the headings of historical, normative, psy- 
chological, structural, and genetic types. They then dis- 
cuss the concept as now defined in its historical and 
philosophical meaning. 


James DeEse 


Grorce F. Carrer 
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Water. A Study of Its Properties, lis Constitution, 
Ite Circulation om the Earth, and lis Utilisation by 
Man. 
By Sir Cyril S. Fox. The Philosophical Library, 
New York. $8.75. xxvii + 148 pp. + 17 pl.; text 
ill. 1952. 
This book has many items of interest to the non-tech- 
nical reader on the general subject of water. It is divided 
into three parts: the first part, The Natural History of 
Water, deals with its properties, chemical constitution, 
distribution, and the circulation of water on the earth 
(the so-called hydrolic cycle); the second part is con- 
cerned with the work done by water, and describes the 
geological aspects of leeching, solvent action and ero- 
sion, and sedimentation and precipitation from water. 
The final part, the Utilization of Water, deals with 
problems involved in obtaining water supplies from the 
various natural sources, such as springs, wells, and 
rivers, as well as the engineering questions of storage 
reservoirs and the utilization of power from falls. Also, 
here are discussed the various aspects of the treatment 
of sewage, the purification of water, desilting, and re- 
lated projects. There is a good section in the book which 
deals with many of the land reclamation projects that 
are being carried out in the United States. 
Davip B. TyLer 


Water. Miracle of Nature. 
By Thomson King. The MacMillan Company, New 
York. $3.50. iv+ 238 pp. 1953. 
The physical characteristics of water, and the essential 
functions it performs in geology and the other earth 
processes, as well as in all living organisms are briefly 
noted for the layman. The manifold uses of water by 
man are described, from floating fighting ships and 
freighters to its use in steam engines, in worship, in irri- 
gation, and for city water supply. A unique book about 
a unique subject! 

Rosert L. PENDLETON 


Lanp ror Tomorrow. The Underdeveloped World. 


cultural efficiency: output per unit area, and output per 
man-hour. The author rightly emphasizes the need of 
studying native land-use practices before condemning 
them and trying to displace them with other methods, 
however good in mid-latitudes. Equatorial regions are 
regions of lasting difficulty. Further disappointment 
should not be invited by undertaking large scale agri- 





NEW BIOLOGICAL BOOKS 


culture in the tropics. Tropical soils are fragile and 
their resources much more easily dissipated than those 
of mid-latitudes. Hence it is so much easier and more 
certain of success to increase the production of un- 
derdeveloped mid-latitude lands than to attempt to 
use on a large scale the tropical lands. In the mean- 
time, the land use problems of the tropics and the na- 
tive methods of utilization and crop production should 
be studied with due humility. This book should be a 
requirement for everyone concerned with “Point 4” 
agricultural projects. 
Rospert L. PENDLETON 


NS 


Arrica: A Stupy in Tropica, DEVELOPMENT. 
By L. Dudley Stamp. John Wiley & Sons, New 
York; Chapman & Hall, London. $8.50. viii + 
568 pp. + 8 folded charts or maps; ill. 1953. 
The first two-fifths of this book deal with the continent 
as a whole, with the emphasis upon Africa between the 
tropics. This is a less well-known and probably more 
over-rated portion of the continent. A careful reading 
of this book should correct many misapprehensions, for 
the author writes with the convictions of first-hand 
experience. The second three-fifths of the book treat of 
the countries and regions of Africa on a regional basis, 
though these have inevitably been interrupted by na- 
tional or administrative limits. Moreover, it might have 
been more logical to describe separately the “European” 
areas and the native reserves. The treatment of shifting 
cultivation is good. The book closes with a brief Part 3, 
a summary of the problems of the continent—past, 
present, and future. The book is profusely illustrated 
with many excellent photographs, many of which are 
aerial. Many text maps and numerous larger, folded 
maps are included. This is certainly an excellent and 
up-to-date volume on Africa. It can be heartily recom- 
mended. 
Rosert L. PENDLETON 
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Tue Metuops or Statistics. Fourth Edition. 
By L. H. C. Tippett. John Wiley & Sons, New 
York; Williams & Norgate, London. $6.00. 396 
pp.; ill. 1952. 

A SratisticaL Primer. 
By F. N. David. Charles Grifin & Company, Lon- 
don. 22s. xii + 226 pp.; ill. 1953. 

SratisticAL Metuops ror CHEMICAL EXPERIMEN- 

TATION. 
By W. L. Gore. Interscience Publishers, New York, 
and London. $3.50. xi + 210 pp.; ill. 1952. 

For the research worker, chemical, medical, or biologi- 
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cal, there is no shortage of good manuals on statistics. 
About twenty-five years ago only a handful of books 
was available. Today one publishing house alone has 
more than two dozen monographs dealing with statis- 
tics and their application. The three books listed 
above are fairly representative of recent contributions 
in this field. 

The Methods of Statistics, by Tippett, isa new edition. 
It is essentially an introduction to statistics, maintain- 
ing the general features and characteristics of a previous 
edition published 17 years ago. It requires of the reader 
a fair knowledge of mathematics and, for complete un- 
derstanding, a systematic reading of the book from the 
first to the last chapters. Applications of analysis of 
variance are dealt with in considerable detail. The de- 
sign of experiments is not as fully treated as in Gore’s 
little manual, and no mention is made of factor analysis. 

A Statistical Primer, by David, is designed for those 
who wish to learn something about the elements of 
statistics but have little or no knowledge of algebra. The 
illustrations are selected with care and the uninitiated 
should have no difficulty in acquiring some of the statis- 
tical terms employed. However, the work is definitely 
not intended for anyone with some mathematical 
background. 

Gore’s book, Statistical Methods, differs somewhat 
from the others in that it stresses the principles of de- 
signing experiments, to which subject some 60 pages are 
devoted. The manual presents very clearly the methods 
most commonly employed in statistical work and does 
not require a knowledge of the mathematics of proba- 
bility. It is primarily designed for chemists, but it should 
be very useful for research workers in the biological and 
medica! disciplines as well. 


MetuHops oF Statisticat ANALysis. Second Edition. 
By Cyril H. Goulden. John Wiley & Sons, New 
York. $7.50. vii + 467 pp.; ill. 1952. 

The author has done an admirable job of revising his 

first edition to include some of the more recent develop- 

ments in statistical methods. In many respects the book 
bears little resemblance to its predecessor, and for the 
most part the changes are commendable. Discriminant 
functions, errors of the second kind, and fractional 
replication are just a few of the new topics which have 
been incorporated and which are not often found in ele- 
mentary texts. On the other hand, one might argue that 
the inclusion of such topics necessarily removes the 
book from the realm of elementary statistics. The au- 
thor indicates only that his “subject matter is slanted 
rather definitely towards the needs of the student who 
is now, or will eventually be, a research worker.” He 
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does not state whether he feels that the textbook can be 
used profitably for a first course in statistics. 

The reviewer received two very definite impressions 
which may or may not reflect the intent of the author. 
He has made a definite attempt to provide the reader 
with more of a logical foundation and understanding of 
the basic ideas than can be found in most texts on 
applied statistics. To achieve this end he has introduced 
methods from algebra, matrix theory, and calculus 
which are occasionally needed in the development, but 
which must be taken on faith if the reader is unfamiliar 
with them. The author must be applauded for attempt- 
ing to lay a firm foundation for his subject even though 
some students may be lost or befuddled because of 
inadequate mathematical preparation. The second 
impression was that the author has been overly ambi- 
tious by attempting to cover a wide range of subjects 
at the necessary expense of treating some of them rather 
inadequately. In this category are covariance analysis, 
sequential analysis, quality control, and the use of trans- 
formations in the analysis of variance. 

There are a few recent developments which, had 
they been included, would have provided a better bal- 
ance in some chapters. In keeping with his desire to lay 
the proper groundwork, Goulden might have described 
more fully the analysis of variance models and have 
pointed out the properties of homoscedasticity and 
independence which are so basic to proper use and inter- 
pretation. In this connection, the estimation of variance 
components perhaps deserved more attention than it 
was given. In the chapter on goodness of fit, some refer- 
ence to tests based on the work of Kolbnogorov and 
Smirnov might have been included. Other authors have 
shown these tests to be superior to chi-square tests in 
many situations. 

On the whole, the advantages of the revised edition 
far outweigh its shortcomings. The student or research 
worker who completes a study of this text will have a 
much better understanding of basic statistica) ideas and 
how to use them than will the person who studies most 
other texts on first principles. Although the average 
mortality rate will probably be higher, the final student 
product has an excellent chance of being superior. 


A. W. Kmepatr 


ELEMENTS OF STATISTICS. 
By C. G. Lambe. 
London, New York, and Toronto. 
pp.; ill. 1952. 

In the Preface the author states that he has attempted 

“to produce a working textbook of a practical nature.” 

It was written “primarily for the use of engineering 

students,” but he hopes it will be useful to “scientists 

and experimentalists of all kinds.” If this volume had 
appeared 35 years ago, the author’s objectives might 
have been fulfilled, but today, with the contributions 
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of Fisher, Neyman, Pearson, and others firmly estab- 
lished, it would be unfortunate indeed if a new student 
were introduced to the subject through this medium. 
The book is well written, and I could find no errors 
except those of omitting the very tools of statistics 
which would make it most useful to scientists and ex- 
perimentalists. 

Included are brief chapters on frequency distribu- 
tions, statistical measures, probability distributions, 
correlation, theory of errors, and quality control. Tests 
of significance are almost completely ignored. Although 
the author refers to the design of experiments and deter- 
mination of sample size in his introduction, little or no 
mention of these important topics can be found in the 
text. Other basic topics which have been omitted are 
the uses of chi-square, the analysis of variance, and 
and confidence interval estimation. All of these are im- 
portant even in elementary applications to scientific 
research. 

The text is short, and in fairness to the author the 
possibility must be admitted that he was attempting to 
cover certain basic statistical ideas as a foundation for 
future study by students encountering statistics for the 
first time. Yet such attempts have been made before 
and, as most statistical educators know, this approach 
usually introduces more confusion than it eliminates. 
The unfortunate fact is that most students cannot as- 
similate enough statistics in a one quarter or one se- 
mester course to do them any real good. 


A. W. Kimsparr 
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Tue DesiGN AND ANALYSIS OF EXPERIMENT. 

By M. H. Quenouille. Hafner Publishing Company, 
New York. $7.50. xiii + 356 pp.; ill. 1953. 
With the publication of this book, M. H. Quenouille has 
made another commendable addition to the rapidly 
increasing body of statistical literature. The field of 
experimental design is covered quite thoroughly, and 
many points which are inherently difficult to explain 
have been presented with exceptional clarity. I must, 
however, disagree with the author with respect to the 
statistical level at which the book is written. In his in- 
troductory chapter, he has devoted 134 pages to a 
“brief summary” of “certain statistical methods and 
terms” which are used in the rest of the book. He im- 
plies that this should be sufficient for “those wishing to 
avoid any deeper contact with statistical methods.” 
Whether he intended this to mean that a research 
worker would need no additional knowledge of statistics 
in order to profit from the book is not clear. The truth 
is that very few readers who are being exposed to statis- 
tics for the first time will be able to benefit from it. 
Some acquaintance with elementary statistical proce- 
dures is a prerequisite to its use. Another aspect of the 
book, which detracts only slightly from its usefulness, 
is that all of the examples are either biological or agri- 
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cultural. This can be explained in part by the paucity of 
appropriate applications in other fields of scientific 
research. 

Certain features of the text are worth special men- 
tion. Chapter 1, which among other things discusses the 
choice of a design, includes a table which classifies the 
most useful designs and gives their properties. This 
table, and the one in Chapter 8 which lists incomplete 
block designs and their relative merits, provide the ex- 
perimenter with a quick reference for choosing a suitable 
design. Chapter 2 includes a discussion of the method 
suggested by Tukey (Biometrics, 5: 99. 1949) for sepa- 
rating means in an analysis of variance. Although re- 
cently this method has to some extent been superseded 
by more exact procedures, it is notable that the author 
tackles the problem at all. Many books ignore it com- 
pletely. In Chapter 3, which introduces the factorial 
design, the author emphasizes that one of the main fea- 
tures of this type of design is its ability to evaluate 
interactions, and his development follows this pattern. 
Chapter 7 contains a good discussion of fractional repli- 
cation of factorial designs, although the material pre- 
sented would prove inadequate for an experimenter who 
actually wanted to use one. The often neglected prob- 
lems of long-term experiments and combining results 
from different experiments are handled admirably in 
Chapters 9 to 11. In one section the use of rank analysis 
is discussed. Special topics such as cross-over designs, 
sequential experimentation, and missing observations 
are considered in Chapters 12 and 13. Finally, in Chap- 
ter 14, the general problem of scaling and, in particular, 
the use of transformations to achieve homogeneity of 
variance or approximate normality are treated at some 
length. A carefully selected bibliography is appended. 

As a comprehensive treatment of modern experimen- 
tal design, the book is highly satisfactory. Very little 
has been omitted. As a textbook for students or as a tool 
for research workers, it suffers mainly from the lack of 
computational details, particularly with respect to the 
more complicated designs. In these cases references are 
given which allegedly fill the gap, but the reader should 
not be surprised if some of them fail to provide him with 
what he needs. On the other hand, one might argue that 
most experimenters would not attempt to use one of the 
more difficult designs without the personal advice of a 
statistician, and that to have augmented the computa- 
tional details would have served no purpose. In spite of 
any criticism, the book is a well-integrated piece of work 
and should serve both student and experimenter ade- 
quately for most purposes. 


BS 


SAMPLING TECHNIQUES. 
By William G. Cochran. John Wiley & Sons, New 
York; Chapman & Hall, London. $6.50. xiv + 
330 pp.; ill. 1953. 


A. W. Kipatt 
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Sampling Techniques is a truly worthwhile and badly 
needed addition to the statistical literature. Although 
sample surveys have been conducted for many decades, 
only in recent years have statisticians developed the 
theory of sampling into an organized well-founded dis- 
cipline. Before World War II, very little of modern 
statistical theory could be found in book form. After 
the war, due in part to the efforts of a few publishers, 
there was a rapid rise in the number and quality of sta- 
tistics textbooks dealing with both theory and applica- 
tions. Now, with the appearance of Sampling Tech- 
niques, almost every major field of statistics is well 
represented in textbook form. 

The author needs no introduction to statisticians and 
should be familiar to most biologists as co-author with 
Gertrude M. Cox of Experimental Designs, almost a 
necessity for any conscientious experimenter. In 
Sampling Techniques, the author’s former students will 
recognize the extremely lucid and logical method of 
presentation which has always characterized his lec- 
tures. Cochran’s philosophy with regard to the teaching 
of statistics is described clearly in this quotation from 
the preface: 

“By the use of tion Laat ag 
of existing theory can now, elive, be deve be developed in 
as a few 
results, Such a development would be iluminaing i 
clarifying the interrelationships between the different 
i & the oa, and might prove a stimulus to 


and discovery. But my experience in 
teaching has been that most students w 


In this matter most readers will agree with the author. 
For a reasonable understanding of the proofs, famili- 
arity with algebra and with parts of the calculus is nec- 
essary, although the author discusses many points 
which can be understood without a mathematical back- 


ground. 

Separate chapters have been devoted to simple (or 
unrestricted) random sampling, sampling for propor- 
tions or percentages, stratified random sampling, sys- 
tematic sampling, subsampling (with units of equal or 
unequal size), and double sampling. In another chapter 
the problem of estimating sample size is considered, and 
an approach to its general solution is proposed. In the 
two chapters on ratio estimates and regression esti- 
mates, the author illustrates how the accuracy of some 
sample surveys may be increased by observing a second 
variable which is correlated with the principal variable 
under study. The final chapter is devoted to an analysis 
of the errors in sample surveys. Numerous exercises 
varying in difficulty are found at the end of each chapter 
along with references to pertinent literature. Answers 
to the exercises are given in the back of the book. 
Separate author and subject indexes have been pro- 
vided. 

Except for its clarity of presentation, the book’s most 
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outstanding characteristic is its strict adherence to the 


nately, in statistics it is often the simplest and most im- 
portant questions which are the hardest to answer. W. 
G. Cochran has a knack of finding good approximate 
methods for handling difficult problems which many of 
us would not even tackle. As a result, the practicing 
survey sampler can expect to find some sort of answer 
to most of his problems. In cases where no answer is 
available, the reader is so informed and is not left to 
guess for himself. 

The author hopes “that the book wili be useful both 
as the basis of a course on sample survey techniques in 
which major emphasis is on theory, and for individual 
reading by the student who does not have access to for- 
mal instruction.” Although the emphasis is on theory, 
the manner in which it is presented would allow the 
book to be used as a textbook in a course on applications 
provided that it was supplemented with sufficient 
illustrative material. Conceivably, the author could 
have incorporated the necessary additions into this 
volume, only however by lengthening it considerably. 
Even lacking this modification, Sampling Techniques 
should prove to be a major tool both for theorists and 
for practitioners for many years to come. 

A. W. Kiparr 
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DE OMNIBUS REBUS ET QUIBUSDAM ALIIS 


A Poicy vor SCIENTIFIC AND PROFESSIONAL MAN- 
PowER. A Statement by the Council with Facts and Is- 
sues Prepared by the Research Staff, National Manpower 
Council. 

National Manpower Council. Columbia University 

Press, New York. $4.50. xxii + 263 pp.;ill. 1953. 
The National Manpower Council was established in 
1951 at Columbia University with support from the 
Ford Foundation. Its first report on Student Deferment 
and National Manpower Policy was published in 1952. 
The present volume is the second report to be issued by 
the Council. The report calls attention to a need of more 
reliable knowledge regarding our human resources and 
urges a cooperative effort on the part of foundations, 
universities, and the Federal Government to learn more 
about these resources and the reasons for career choices. 
It calls for a strengthening of educational institutions 
through increased financial support both by state and 
private agencies. It also calls for a presidential commis- 
sion to study the impact of governmental research and 
development contracts on college and university pro- 
grams in basic research and on the training of scientists 
and scholars. It urges support for the present program 
of student deferment and calls for a more flexible policy 
regarding the calling of ROTC enrollees to active duty, 
to permit them to undertake graduate work prior to 
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their military service. It recommends more interest and 
emphasis on good elementary and secondary education 
and better counselling; and it advocates public scholar- 
ship and fellowship programs. It further urges that the 
President initiate a review of existing legislation and 
administrative procedure relating to the recall of re- 
servists to active duty, with a view to providing civilian 
participation in the determination of relative military 
and civilian needs for scientific and professional per- 
sonnel. 

While the recommendations contained in the report 
make sense on the whole, it is important to point out 
that the volume deals almost entirely with the physical 
from the life science field are given any consideration. 
That manpower problems exist in the biological sciences 
is completely ignored. It will be unfortunate, indeed, 
if, in future considerations regarding manpower needs, 
the importance of biologists to the nation and the neces- 
sity of ensuring an adequate flow of trained biologists is 
overlooked. The National Manpower Council has dis- 
played in this report a monumental blind spot so far as 
the basic biological sciences are concerned. 


NS 


phasizsing Industrial A p plications of Fundamenial Prin- 
ciples. Sixth Edition. 

By Horace G. Deming. John Wiley & Sons, New 
York; Chapman & Hall, London. $5.75. xii + 
656 pp. + 6 pp. of logarithmic tables; text ill. 1952. 
The success of a textbook which has reached its sixth 
edition speaks for itself. This latest edition, 29 years 
after the original publication, has a number of new aids 
for students. These include summaries at the ends of 
many of the chapters, scattered questions throughout 
the early chapters, and exercises at the end of each 
chapter. More emphasis has been placed on nuclear 
structure, and less detailed treatment is devoted to 
topics that are primarily of interest to engineers. 


Atvin Nason 


InTROpUCTION TO ELEcTRON Microscopy. 
By Cecil E. Hall. McGraw-Hill Book Company, New 
York, Toronto, and London. $9.00. x + 451 pp.; 
ill. 1953. 
The past three decades have witnessed the growth of 
the electron microscope from theoretical discussions in 
the twenties, through experimental models in the thir- 
ties, to commercial production in the forties. Now so 
perfected as to be essentially out of the hands of the 
physicists, it is capable of extending our powers of visu- 
alization as far beyond the light microscope as the light 
microscope extended resolution beyond the powers of 
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the naked eye. For nearly a decade, a full use of the 
electron microscope by biologists was hampered by the 
limited penetrating power of the electron beam. Unlike 
light, which readily penetrates a 10 section, the elec- 
tron beam requires a specimen not more than 0.1, thick 
to produce an adequately resolved electron micrograph. 


Now adequately thin sections of properly fixed tissues 
are being routinely prepared in many biological lab- 
oratories. It is not an exaggeration to say that instru- 
mentation is now available which enables the biclogist 
to see structures only one hundredth the diameter of the 
smallest particles resolved by the light microscope. 
The individual] points of detail in electron micrographs 
are 10,000 times as numerous as those upon which the 
now based. 

Numbers of books have been written about the elec- 
tron microscope, but these have usually put emphasis 
on some particular phase of the subject, and conse- 
quently have limited usefulness. In the present text gen- 
eral theory is evenly balanced with practical applica- 
tion. It is intended for the practical electron micros- 
copist, and is the finest yet to appear. Beginning with 
an unusually lucid explanation of the elements of physi- 
cal theory, it progresses to the behavior of electron 
beams in electric and magnetic fields (the “lenses”) and 
describes the way these principles are utilized in the 
assemblies of an electron microscope. Later chapters 
on scattering phenomena and image characteristics 
describe the essential nature of the electron micrograph, 
from which the final analysis must be made. Commercial 
microscope models and current methods of preparing 
specimens are described. The last chapter illustrates 
and discusses examples of applied electron microscopy. 

The proper use of both the light microscope and the 
electron microscope requires some knowledge of back- 
ground theory. For example, certain characteristics 
of the electron microscope, such as focusing phenomena 
and the relationship of resolution and depth of field to 
specimen thickness, are expressed in electron micro- 
graphs. This occurs in such a way that certain criteria 
used for the interpretation of light micrographs are no 
longer valid. Both the investigator using an electron 
microscope and the reader interpreting published elec- 
tron micrographs must be aware of these, since they are 
responsible for the deceptive similarity of light and 
electron micrographs. Some interpretative errors now 
common might have been avoided by familiarity with 
the principles so well described in this book. 

The electron microscope is one of the most remark- 
able research tools developed in this century. It has 
opened the door to investigative delds in biology and 
medicine too vast even for speculation. It is therefore 
well to realize, while the instrument is still young, the 
need for learning the special characteristics that deter- 
mine its abilities and limitations. As a source written at 
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a level neither easy nor too difficult for the biologist, 
Hall’s Introduction to Electron Microscopy is recom- 
mended without reservations. 


BS 


Srepman’s Mepicat Dictionary. Lighieenth Revieed 
Editi 

Edited by Norman Burke Taylor, in collaboration with 
Allen Ellsworth Taylor. The Williams & Wilkins 
Company, Baltimore. $11.50. xliv + 1562 pp.; 
ill. 1953. 

To this edition of Stedman’s several thousand new 
words have been added. This, in a way, may be a meas- 
ure of the progress made in the medical sciences since 
the 17th edition of this dictionary was published in 1950 
(Q.R.B., 25: 127. 1950)—if progress in the medical sci- 
ences can be related to the creation of new medical 
words. However, such new babies must give the lexicog- 
raphers many sleepless nights. It is a constant source 
of amazement that they are not completely confused 
by new technical terms created by those who have no 
regard for the rudimentary rules of etymology. It has 
been sensibly suggested that some association or 
academy composed of classical scholars (as well as 
medical men) be formed to serve as a philological 
authority. Such an agency undoubtedly might do a lot 
to prevent “etymological miscegenations” between 
English or French roots and those of Latin and Greek, 
or, what is worse, the living in sin of a Greek with a 
Latin. In this way, they could do much to prevent the 
birth of so many of the unlovely, bastard hybrids that 
plague the editors of any new medical dictionary. 


Davip B. TYLER 
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German-EnciisH Mepicat DIcTIONARY. 
By Louis De Vries. McGraw-Hill Book Company, 
New York, Toronto, and London. $12.00. x + 586 
pp. 1952. 
This dictionary is primarily designed for those whose 
college German has been long forgotten. It contains 
approximately 40,000 entries and incorporates many 
word forms and idioms which should be quite helpful. 


Davi B. TyLer 
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AnNnvuAL REPORT OF THE BOARD OF REGENTS OF THE 
SmrrHsoniaAN InstiruTion, Showing the Operations, 
Expenditures, and Condition of the Institution for the 
Year Ended June 30, 1951. 
The Smithsonian Institution, Washington. $3.00. 
ix + 449 pp. + 68 pl.; text ill. 1952. 
This volume contains the following articles of biological 
interest, all but the last one reprinted from other 
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scientific journals: Enzymes: Machine Tools of the 
Cellular Factory (B. A. Kilby); The Fauna of America 
(Austin H. Clark); The Mechanics of Snakes (Alfred 
Leutscher); Hormones and the Metamorphosis of 
Insects (V. B. Wigglesworth); Utilizing our Soil Re- 
sources for Greater Production (Robert M. Salter); 
The Carbon-14 Method of Age Determination (Frank 
H. H. Roberts, Jr.); River Basin Surveys: The First 
Five Years of the Inter-Agency Archeological and 
Paleontological Salvage Program. These meritorious 
collections of well written and interesting general 
articles, many of which are excellently illustrated, con- 
tinue to offer the most for the money to those who like 
general scientific reading of high-grade authoritative- 
ness yet not too technical in nature. 
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Carnecre InstiruTion oF WasniIncToN YEAR Boox 
No. 51. July 1, 1951-June 30, 1952. With Adminis- 
trative Reporte through December 12, 1952. 

Carnegie Institution of Washinglon, Washington 


THE QUARTERLY REVIEW OF BIOLOGY 


$1.50 (cloth). $1.00 (paper); xxxv + 286 pp.; ill. 
1952. 
In this Year Book the reports of the three biological 
departments of the Carnegie Institution occupy 135 
pages, apportioned among the Department of Plant 
SocenrSibeh h:eatune: df Setiadian4ieen), 
and Department of Genetics (51 pp.). The report in Plant 
Biology covers work in experimental taxonomy, espe- 


embryos, experimental studies on sex development and 
sex transformation in opossum embryos, an investiga- 
tion of fetal circulation, and studies of uterine muscle 
physiology. In Genetics varied programs encompassed 
work on mouse leukemia, bacterial genetics, the bacteri- 
ophage life cycle and recombination, mutable loci in 
maize, enzymatic studies of chromosome organization 
and the biochemistry of nucleic acids. Biologists work- 
ing in any of these or allied areas have Jong since learned 
to scan the pages of the Carnegie Year Book carefully 
in order to glean the preliminary reports, and some- 
times the only reports, of significant advances. 
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researches in all of the special fields of biological science. The contribution 
2 Should present a synthesis or digest of the researches and a critical evaluation of 
sa them. A mere synopsis of the literature without evaluation or synthesis is not 


desirable. 

Theoretical papers are published occasionally, especially when such papers (1) include a critical 
synthesis of the literature bearing on the theory and (2) are likely to promote further research 
in a given field. 

The article should be written in concise language, yet in sufficiently non-technical form as to 
be intelligible not only to specialists in other fields but to the general biologist as well. To this 
end the article should have a general introduction and a summary which enumerates one by one 
all of the principal facts and conclusions given in the paper. Interpretative diagrams and 
schemes are very desirable. 

Material ordinarily taking the form of footnotes is set in small print and placed in the text 
and consequently should be written in a style so as to fit readily into the text. Acknowledg- 
ments are printed in the text in small type at the end of the article just preceding the List of 
Literature. Recent issues of the Quarterly should be examined for style as regards (1) section 
or subsection headings in the text, (2) literature citations in the text, and (3) List of Literature. 
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department the book literature of different countries in the field of Biology is given prompt 
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